= I NE 2 s
LA BDivision of DOoOwlL LLCT

December 28, 2000
W.0.D57223

Gnd 1734

Report No. 4081

br. Mike Prozeralik
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423 G Street, Surtz 800
Anchorage, Alaska 99501

Prelmminary Subsurface Investication

Subyect:
McLaughhn Youth Center Site, Anchorage, Alaska

Dear Mr. Prozeralik:

From December 18 through 23, 2000, we drlled, sampled, and logged five test borings within the
proposed McLavghlin Youth Center site off Lake Ous Parloway in Anchorage. Alaska (Figure 1). The
bonngs were drilled 1o varying depths of 20 to 40 feet at locations selected by the cliemt. The
approximate test boring locations are shown on the Test Boring Location Map (Figure 2) which is
attached. The test bonings were located in the field with a steel chain and are only as accurate as the
method implies. The test bormgs were drilled with a Mobile B-61, track mounted dzill g, fitted with
continuous flight, hollow stem auger, owned and operated by Denali Drilling, Inc.

The purpose of this inpvestigation was to gather preliminary subsurface information tc maks an
enginesting determination regarding the potentie]l for development of the site for the Alaska
Psychiatric Institute which may construct a new facility. The new facility may be a single story
building constructed on both piles and spread footings or a three-siory building constructed entirely on
piles. The planned development will include landscaping and associated parking areas.

The proposed site is located within the State of Alaska/API Subdivision, on the nottheast comer of
Lake Otis Parkway and 40" Avenue. The western half of the site is a level ball field with an unpaved
ccess road to McLanghln Youth Center. The eastern half of the site slopes upward to the east and is

wooded with birch, spruce; and alder trees.

Soil samnples were obtained from the test beringe at five-foot intervals and logged by a geologist with
our firm. The soil samples obtained durmg our initial field investigation were tested in our laboratory,
Alaska Testlab, to determine their USCS classification and natural water content. Particle size
distribution tests and orgenic content tests wers performed on selected soil samples in accordance with
ASTM D422 and D4318. Thess test results are presented on the test boring logs (Figures 3 through 7)
and the particle size distribution curves are presented graphically as Figures 8 through 10.

Test Borings 1, 4, and 5 were dnlled 1n the leve] ball fleld area, while Test Borings 2 and 3. were
cnlied on the woaded siope. Test Bomngs 1, 4, and 3 encountersd fill materizl over peat to dapths of
15 feet. The fill materal 1s generally of poor quality and consists of silty sand (SM), silt (ML) and
orgamic sit (OL). The fill 1s loose and frost susceptible. Test Borings 2 and 3 did not encounter £ii
naterial. The native soils present consist of poorly graded sands (SP), silty sands (SM), and silt (ML)

over glacial tille nf <ilty sands and silty gravels (GM). The native scils are stff and medium dense 1
TLO 92-64.02 depth and are frost susceptible. -
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For 2 more deailed presentation of the soil conditions encountersd in each of the test borings, see the

test borng logs presented in Figures 5 - 7.

table was obsswpd whil2 driliing in each of the borings at dspth= ranging from ten tc
ral dav" after drilling

Tre gr oundwater

28 fee: below ground surface. The groundwater measursments were taken seve

Was ¢ omulﬂ:@d “and was measurec at depths berween § and 13 fset below ground su*irac Test Bonno
z, asured at 20 fz=! bzlow ground suiface.

wich 15 located at the highesi elevation, was m2asurs
vicimity of the site nor was permafrost encouniered in

No permafrost is known 1 exist in the gensral
anv of the test bormg:. In addition, no unusually cold soil temperatures were meusured. Therefors, we

belizve the risk of permafrost being present on this site is low.

CONCLUSIONS

Site Conditions: Tne westem half of the site currently is overlain with unsuitable fi! and organics to
ics are mot suitable to support a building with spread

depths of 15 fzet. The fill and buned organics are
the Iill must be remeoved and replaced with

footings without substantial setilement. Therefore,
fill or a pile foundation could be used to support the building on the mineral soils below the

structural
peat. The eastern poruon of the site will support a building on conventional spread footings founded
on the native non-organic solls or on structural 1l ,

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 mzy be more sconomical. It would be possible to use both
systems for two structures connected with a wallowsy.

xasting fill and peat from beneath the building area
The building could then be supported with

The first foundation opuon 1s to excavate zl] the
The.slab-on-grade and

and replace it with well compacted structural fill.
conventional spread foourgs founded on the structural fill or on native soils.
underground utilities below the building alsc could be constructed using conventional techniqu

If all of the fill and orgamcs are removed from beneath the proposed building and the site grades are
raised several fest, a basement or below grade parking area appears to be feasible. This .would
eliminate the need to replace ali of the existing fill with well-compacted structural fill. Footing drains
and possibly an undersiab drain system might be required to protect the basement floor. This “will be
determiried depending on where the fimshed floor 15 located relative to the water table.

ction of which method should be

The second option is to support the building oz driven piles. The seje
used is 2 matter of economics rather than technical constraints. It-can also be influenced by the
devziepment schedule. Piles can be installed during freezing weather, whereas earthwork cannot. If

piles are considersd, an allowable pile capacity o*r about 30 kips should be anticipated on 12-inch
diameter pipe piles driver 1o 30 to 35 feet below grade. In the arcas where existing fill was
encountered, the lateral loads may be carried by the passive soil resistance on the pile caps/grade beam
system. This capacity is for planning purposss only end should not be used for design of the building.

With a pﬂe foundation, the structurs will experience setilements of I=ss than one inch, but spzcial
consideration must be given to the design of sufromdmc mprovernents, and the design and
“nstallation of utilities under the structure. The soil bensath and around the structure may continus 1o
itle over time, but the building will not. Thersfore, utilities must be supported from the structurss or
w1ey may break or senarate from the structure. Other locations impacted by settlement would be the
TLO 92-64.02 ere differential movements betweep the plie supported arezs and the overlay

areas may require periodic maintenance for several years after construction.
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Earthwork. All exisung fill. organic silt. peat, or disturbed soil withun the building footprint and
paved arsas must be removed and replaced with structural Tillif an eartiwork solution is selected. Any
fill. peas, organic silt, or debris encountersd at this site are nor reusable as swuctural fill, but may be

mncorperated into landscaped areas. '

Suriace Fili: The fili that currentiy overlies the peat has been in place for a pumber of vears. The pear
has hkely been compressed at least a foot (inmial compression) by this load, bur 1t should be
anticipated that the secondary compression of the peat will result in several mors inches of settlement
over the next several ysars. I the site grade is raised with the addition of more fill, it should be
anticipated that even more settlement will occur dus w nital settlement [rom the added load.
Typically, imitial settiement occurs within the first few months afier fill has been placed. Secondary, or
long-term settiement continues for several years thereafter, Initial settiement of a six foot laver of pear
loaded with two to thres feet of gravel fill would be on the order of six inches, and long-term
settlement would be on the order of & few inches within the first five vears. The peat depths below the
fill appear tc be quite rregular and it should be anticipated thar settlement would not be vniforrn.

Structural Fill: Structural £ill 1s defined as load beaning fill placed under footngs, slabs. driveways,
and parkmng arsas. All structural f11! should consist of non-frost-suscepitble (NFS), or possibly frost-
susceptible {PFS) gravel meshng the following gradztion requirements for the minus thrse-inch

fracton:
' Sieve Size Percent Finer
3" 100*
1-1/2" 70- 100
3/4m 30-100
fan 25-100
No. 4 20-49
Ng. 40 : 0-23
Na. 200 ’ 0-¢6
0.02 mm ' D=3

*The fill may contain up to 10 percent cobbles.

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

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

anc compacted zs recommended wnder the Earthwork portion of this secrion. This approach will result
in the best parforming traffic section. However, given the depth of the peat in the northern half of the

property, it could be very expensive, and likely, not economical.

Surcharge: Another approach to fraffic section comstruction is to surcharge he arsa. This would
require tne placement of sufficient gravel io bring the traffic area to grads (2 minimum of three feed)
plus an additional thres to four feet of gravel. The additional gravel should remain in vlace a minimum
of three months and then the surcharge would be removed and final grading and paving could occur. if

this systemn is used, carzful monitoring of the rate of settlement should be performed to ensure that the

te has slowed sufficiently prior 1o removal of the surcharge.
-vnstruction generally produces the best sectien for the least cost, but is gensrally not used be

THLO 92-64.02 uction sc‘hedule_

This system for traffic g=ction
cause of

3
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Overlay: Asphaltic concrete paving may be constructed on a gravel secuon cverlying the peat if the
settlement and resuliing mainienance cosis are offset by reduced constructon costs anc are acc ceprable
to the owner. The econormics of these two approaches should be carsfully svaluated by the civil design
enginesr and the archriect and reviewsd b the owner. If this approach 1= taken, we recommend the
structural fill subbase be a mimmurmn of three feet thick placed over the existing soll and compacted to
a density of at least 953% of the mimimum 1ndex density determined in accordance with ASTM D4253.
Paving should be delaved as long as possibiz afier the 1l 1s placed to aliow most of the setilement to
OCCUT.

These approaches have different costs and performance characteristics. Complete removal and
repiacement is the most expensive approach (abour 520/cy, out and i), 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/cyv for fill only), but would settle with time {up to six inches in five years) and
nt greater) dunng the first five to 10 years

have greater general maintenance costs (perhaps 20 peres

afier initial comstruction.
The choice of which approach to use should be based on the owner's conStruction and Imainienance
budgets, and on the expected and/or requrirsd periormance criteria of the owner.

After a fjna_ plan has been developed. an exploration program should be implemented to supplement
our current information and to allow us to make final de esign recomumendations.

Smcerely,
Feviewed by:

DOWL Enginesrs
/ // W/

-
(VI Evos ) |

T\/}El"_lu. E. Ka*nr\sm EIT Gr gory W. Carpentﬂr PhD.,PE.
Geological Engmeer Semor Geotechnical Engiesr

DST225.402 ) Prazeralik M GWC. 172300 dk!

TLO 92-64.02



ra

L3 w

o

STALD M MILT

i :' J Dowiing j )

=

L

o

~— i Fms:bcrry‘.

Tk

Y “hlinnasal

™

] L ] n',,

TR

P o
r—:—Bil—sanu JL — VJI“— ‘ Asoot! Ry } i’ 'fn\ F v/
Rl ~ Y _ - i Bl L
\ = 3 | '
= ]
N JM g
= ) 3,
= ST "
@7 >y .,\.]'g O'Maliey Re P
— i 3
“Z - : ’)
5
l I}—‘ \/u‘j:
- R
= Loil
057225 GTEMCLGN_dwg WIZl scr 200EC00 CSCALE: - 1 INCH = MiLZ

! i McLAUGHLIN YOUTH CENTER Figurs
TLO 92-64.02 =

Vicinity Map | !

TT T ' Anchoroge, Aloskg i




—35t—Ave T T .~ I -
s PROVIDINCE [rive
N : ‘i E
ST
o , S ! 0
e Py, ' ! Y
—— %! |
« i B | ; r’,;", ¢
= |z : f
'_H_'_‘H_éi I[E l l ..‘
7 E J?:. ! ! ‘
AR
B ;]
f fii L ‘: |
N TP § SEELES : L
; I z e ! SZALD m FITT
S R SR
- I i :
. R - 5 . LEGEND
1 - - - 1. i A o L
: | e ) & APPROMNIMATS
HE = [ ! —— oy —
N | {« o= j' ; C . TEST BORING
B [ N M v
i i IR A LOCATION
—
o= T3 B T TTTTTT -
=0 i [ =
= }}:.g ' E s
RN T
— —i b
12 t [ | P
—_— | !

e ARE = 071

1

\O
U
¢

= == g e - St re o b—

{

I !
SRR S ey ETo oo o
| 0T Y
057225 GIEMCLCM.dwg  SOiL.ser 7 MOA Gric 1734 200ECO0 SCALE =200'

A ﬁﬂiNL |

TLO 92-64.02

P L B b —

Test Boring Location Map

McLAUGHLIN YOUTH CINTER

Ancharage,

Alaska




TEST BORING LOG - DESCRIPTIVE GUIDE

Sheer | of €

Soii Descriprions - The soil 1s classined visuelly in the field based on drill acuon, auger
cutings. and sample information. The recoversd soil samples are classified visually again in
the laboratory. The 501} description on the boring tog i bassd on an interpretation of the
field and laboratory visual classifications, along with the resulis of laboratory particle-size
distribution analyses and Atterberg Limits tests which may have been performed.

The spil classificatign is based on ASTM Designation D2487 "Standard Test Method for
Classification of Soils for Enginesning Purpeses” and ASTM D2488 "Standard Practics for
Description and Identification of Soz ﬂ'ls | - Manual Procedure)”. The soil fros
_i_aM is based on the system d"V"lODPG by the U.S. Army Corps of Enginesrs and i3
performead In accordance with the Departments of the Army and Air Farce Puuh,atmn Thit
5-8§2%-5 “Pavement Design for Roads, Streetz, Walks, and Open Storage Areaz”. Outlines of

these classification procedures ares presented on the following pages.

The soi! color is the subjactive mterpretation of the individual logging the test boring.

DfaStl'x.iW or'thz- minus Neo. 40 fraction of the soil is described and the fine-grained sotis

T'n

e identified uom manual tasts using the following table 25 & guide:
[ Soil Symbal Drv Strength Dilatancy Toaughness
! ML none o low slaw 0 ranic low or thread cannot be formed
L CL medium to high nene to siow medium
i MH low to medium nane to slow low to medium
[ CH high to verv high _none hizh
Plasticity

Criteria

Description

MNonplastic A 1/8" (3.2mm) thr=ad cannot be roll=d at any water contznt.

Low A thrzad can barely be rolied and the h.":p cannot bc formzd whesn drizr than the
plastic {imit.

The thread is 2asy to roli and not much time is required to reach the piastic limit. The
thread cannot be rerolled after reaching the plastic limit. The lump crumbles when

drier than the plastic limnit.

Medium

It wks=s considerable time rolling and kneading to reach th= plastiz limiz. The thread
can be rerolled several times after reaching the plastic limit. . The lump can be formed

without crumbling when drier than the plastic limit.

Labgratory Atterberg Limits tests usuzlly are performed on a few of the plastic soils and
results are reported on the test boring log.  Thess laboratory tests are pk"rormﬂ'* in
accordance with ASTM D4318 "Standard Test Method for Liquid Limit, Plastic Limit, and

Plasucity Index of Soils."

The shap= of the cravel narticles is acscqbﬂd baszd an this guride:

Angular  particles bave sharp edges and relatively plane sides with unpolished

surfaces. _
TLO 92-64,02articles are similar to anguiar but have somewhat rounded edges.
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but have weali-rounded comers and

Subrounded:  particlez exhibit nearlv plans sides
edves
Founded:  parucles have smocthly curvad sides and no edgea

ize of gravel and-sand particles is descrioed using this guide:;

11

Gravej Sand

Coarse:  Passes 3" (75 mm) sieve, retained Passes Ne. 4 sieve, retainad on No. 10
on 3/4" {19 mz) sieve sieve

Medium:  N/A Basses Ng. 10 sieve, retamned on No. 4_0

sieve
Fine: Passes 5/4" (15 mm) sigve, retainad Passes No. 40 sieve, retained on No. 200
sleve

on No. £ siave

The soil moisture is described as:
dry:  powdery, dusty, no visible moisturs,

damp:  =nough moisture to affect the color of the soil; moist.
watler tabl

wet:  water In pores but not dripping; capillary zone above 5.
saturate dripping wet, contains significant frze water, or sampled beiow water

table.

The subjective estimate of the deasitv of coarse-grain=d soiis is based on the obs=rved drill
action and on drive sample data. The guide below 1s vsed for sands with minor amounts of
, ,

-

fine gravel; howesver, blowcounts can be affected swongly by gravel content, thermal stas,

driliing prac=d ures, condrition of L_qmpmen* and performancs of the tﬂ-st

Standerd Penetration Pesiztzncs
N (blows / foot) or Soul Density
N (blows / 300 im) ‘

0-5 Very loose
6-10 Locse :
I1-30 Medium dense
31 -50 ' Dense

More than 50 _ . Yery dense

An estimate of the consistency of fine-arained soils is based on the cosurved drill action and
on drive sample data The gide below is used:

i

Standard Penetration Resistance
N (biows / foot) or Soil Comnsistency
N (blows /300 mm)

0-2 Very soft

-4 Sof:

5-8 Firm

9-15 Suff

13 - 30 vpr}’ S“" _\1
More than 30 ' Hard

TLO 92-64.02 ,
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Soil Laver Boundaries - Generally, there is a gradual tramsition from one soil type
another in & natuwra! soil deposit, and it is difficult to determine accurately the soundaries of

the soil layers.
¢ ganeral

~ 5w

A diagonal {ine between soif lavers on the graphic boring log indicates th
region of transiton from one soil laver to another.
A dashed diagonal line indicztes the soif boundary was detected oniy by a changs i
the rscoverzd samples and the acwmal! boundary may be anywners Detwesn the
indicated sample depths.
A horizontal line between soil layers indicaies a relatuvely distine: transition betwesn
soil types was coserved in the recovered samples and / or by a distine: changs in drill
aCLON.
ampi2 Interval - The sample interval is shown graphically on the test boring log znd
enerally 1s accurate to about 0.5 foot {0.15 meter).

3 (N

Fros: Depth and Seil Temperatures - If frozen ground is encountered during dnilling, the
interval of frazen soil ts shown graphicaliy on the tast boring log. Generally, the temperature
of a few scil samples is measurad and shown on the boring log. These sample temperatures
only give a qualitative indication of the in sity soil temperatures, The temperaturs of samples
antly by the ambient air temperawrs and friction during drifling and

can be influenced sicnilic
sampling.

Soil Moisture Content - Generally, laboratory soil moisture content tests are performed on
all recovered samples. Only about 30 grams of the minus No. 4 matenal typically is used for
the moisture cantent test, so rasults rzpored on the log may pot refiect accurately the in sity

moisture content of gravelly soils.

Soil_Density - The soil density shown on the test boring logs generally is determined by
measuring the wet weight, moisture contznt, and physical dimensions of relatively
undisturbed specimers. :

Ground Water - The depth to ground water observed. duning drilling generally is shown on
the test boring log. The depth to ground water observed dunng drilling can differ
significantly from the depth to the actual ground water table, particularly in fine-grained
solls,. When more accurate water level measurements are desired, we typically install
perforated 2V C pipe in a boring to monitor the ground water jevel,

Penetration Resistance. N - Standard penetration tests (SPT) are performed in accordance
with ASTM Designation D1586 "Standard Method for Penetration Test and Split-Barrel
Sampling of Soils." A modifled pegetration test using a'2.5-inch (63.5 mm) 1.D. split spoon
driven with a 340-pound (154.2 kg) hammer falling 30 inches (.76 m) is performed to obtain
larger sampl=s, particulady in gravelly soils. The boring log key describes the graphic
symbols used to differentiate between sample types.

Undisturbed Samples - Undisturbed Shelby tube samples are obtained in accordance with
ASTM Designation D1587, "Standard Practice for Thin-Walled Tube Sampling of Sails.”
Generzlly, 3-inch (76.2 mm) O.D. Shelby tubes are used. Relatively undisturbed liner
samples ars obtained in accordance with ASTM Deasignation D3550, "Standard Practice for.
Ring-Lined Barel Sampling of Soils," except a thick-walled cunting shoe is used. Typically,
the sampler is driven using 2 340-pound (154.2 kg) weight falling 30 inches (.76 m). The
typice! brass liner has an I.D. 0f 2.4 inches (81 mm). :

Grab Sampies - Grab samples are obtained from the zuger flights. The sample dejjth and
o mg-gfifén;mag on the test boring log should be considered a rough approximation. The
TLO et not be representative of in situ soils, particularly in layered sojl d=posits.

- amata ]



© CLASSIFICATION QT SOILS

R ENGINEERING PURPOSES

¥ ASTM DESIc  (TION: D2da7
- Based an the Unificd Soit Classification System
Q B Soil Classification e
© : Graup
N Criteria for Assigning Group Symbols and Group Mames Usinp Loboratary Tests! Symbol Group Mamc?
Cos ‘;\ Grained Salis Gravels Citan Gravels Cu>dand | < Cc <3 TG Wellk-praded gr;'-‘c:lF
Mol ':P' an $0% reiained More than 50% ol coarse ﬁpl:lion Less than $% finesC Cu <dandlor § > Ce>3F ar Faonty graded pravelf
on ¥ & sicve relained on B4 sieve
o Gravel willi Fines Fines classify ns ML or i Ghl Silty gravel FGH
kace ll\a‘\ 2% GinesC Fints classify ns CL or CH . Gc Clayey gravel & 1
Sands Clean Sands Cu>6and | <Cc<)F sWw Well-praded sandd! -
’ 50% or more of coarse Mraction Less than 5%4 finesD Cu<éamndlor | > Ce> 35 sr Foorly graded snnciT -
passes #4 sieve : |
Sands with Fines Fines elagsify as ML or bl S Silty Sand G000
Mare than 1294 finesD Fines classify as CLor CIL - 5C Clayey Sand @107
Fine-Gralned Soils Silts and Clays Inorganic T1> 7 ond plots on or above "A™ fing J CL Lean Clay K.1-Af
50% or morc passes the Liguid limii less than 50 " <4 or plots below “A" Line / ML il la(
H200 sicyve Orgunie Liquld limit - oven dried <013 oL Organic Clay M LAY
Liquid Hmit - not dried oL Organic silt KLRLO A
Silts and Clays Inorganic "1 plots on or above “A” finc i Fat clay ©0M
Liquid lirnit 50 or more Pl plots below "A* line KLY Elastic silt K AAT
Qrganic Liguid limil - oven dried  <0.75 o1l Organle clay X ALP N
Linuld it - not dijed ot Qrganic clay™ A4
Highty orpanic sails = Peivatily arganic matter,  dak in color, and organic odor ry Poat

Based on the matcrial pavsing the J-in. {13mm) sicve.

1 fild rample eontalncd cobbles o bouldert, or both, add “with cobblcs ot

Léutders, or both™ o group nome,

Gravels with 3 ta 12% fines 1cquite duaf symbels:
LGW-GM welb-praded pravel with sile
GW-GC well-graded gravel with clay
GP-Gh pooddy graded gravel whh aih
GF-GC pooily graded [H‘v(] with elay

Sands with ¥ to 12% fincs require dual symboly:
SW.SA well-graded sand with 1il
SWLEG well-graded wand with efay

; M poody presed yand with il

SISC poarly graded jand with chiy M
Cu~ Eﬁ_ﬁ Ce= ]D!ﬂ]l ginup nunt.
Do wioBen u

i toid conisine > 1048 plue Ha. 100, prcdantinantly grascl,

I seit condaing > 1344 aand, add ‘ui!h 1ind”™ o groop eame,

M finer elasaify as CLAML, use dual symbol GO-GM, or ST-3AL,
Ul fives die acganie, sdd “with acpentt fiary® ta group name.
Worohl eonnatny > b5 grave); 1dd "with gravel” to group name,

lfa-lmhcr[ Limits plet in h:.lch:d wea, soil 11w CLRIL, iy elay.

Il 10il containg 15 40 29% plur Ho. 200, sdd *with sand” of “uith gravel®

whichever iv predaminant,
H a0l eontzing > 10%% plas He. 100, predominantiy wnd, sdd “undy™ 1o
group neme,

P12 1 1nd plots on o abave "A” line.

0 I'l < 4 oc plwts Lelow “A7 dine.
r ' plots 0o o above “A" ine.
1

T plons bebow " A7 Yine,

wdid Tgrasetly e

[{]
(R

ey




SSCRIPTION OF FROZEN SOILS (Visual-Manual rocedure)

M Designation: D408
!
ps T rion . Ciassify Soil Pliase by ASTH D24RT or D248
St O hase
Group Subproup Field Idemification
o Symbo} Deseription _ Sywmbal ldentify by visual examination. To detzrmine presence
t\l) Segregated Poacly banded or (tiabie Nt of excess ice, use procedures under Note 2 and hand
o ice is not M mapnifying lens as necessary. For soils not fully satu-
ey visible by Mo excess ice N | Hpa ratedd, estionate depree of ice saturation: medium, law.
. eye Well-bonded : Mole presence of crystals or ol ice coatings around
Fell Excess ice Nie larger pacticles.
cse b on af
Frozen Soil individual ice crystat ot v, For ice phase, record the following when applicable:
Scpregated incluslons Loczlion Structure
jce is _ ‘ Ve Orfitntation Color
visitsle by v lee coatings an patticles Thickness Size
eye (ice 1-incl Length Shape
- (215 mum} Spacing Hardness
ar lass in Random or icregularly Ve FPanermn of arrangemcm
thickness) oriented fce formations
Stratified of distinctly v,
orientcd lce formations
N Estimais volume of visible seprepaied joe preseiw as
Uniformly distributed vy percentage of tolal samplz volume.
ice :
ICE + Designate materizl as [CE (Mote 3} and wse descriptive
1ce whth soil inclusions Sail Type | terms as follows, usually one itlem from each graop,
: where applicable:
Tlardness Structure {Mote 4)
Part 11 lce (preatar HARD CLEARL
iescription of | than {-inch SOFT _ CLOUDY
ubstantial fce | (25 mnny {of mass, not individval  POROUS
in thickness) ICE Tee without sail Ice crysials) CAMNDLED
: inclusions ‘ CRAMULAR
. STRATIFIED
Calor
(Examples):
COLONLESS Admixtures (Examples)
GRAY COMTATNG FEW T
BLUG SILT INCLUSIONS

el

Frozen scs 1 the Mo p may, on dose examiadion, ndeale preserre of ice witin he voids of the malerd by oystaline reflecions or by 2 sheen o
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FROST DSIGN 50IL

'

Sheers o o

CLASSIFICATION'

Frost Group

Kind of Sot!

Percentage

Fine: than 0.02

Typica! Soil Types Unasr |

‘Unified Soil Classification

[ mm by Weight Svystem
{a} Gravels Lol GWand GP -
Crushed sione
{Crushed rock
{b) Sands ’ Ctol SW and SP
PFS* (MGA Nr.)l [ (a) Gravels { 1.5 13 SW and GP
! Crushed stone i
Crushed rock
(MO F2) {b) Sands 3w 10 5W and 3P
SI(MOA FL) } Gravelly soils ’ Jioh GW, GF, GW-GM, and GP-GM
E: (MOA F2) ’ Sandy saiis ! Jtob 5W, SP, SW-SM, and 5P-SM
! . L .
’ 7l ’ Graveliy soiis f o 1D GM, GW-Givl, and GP-GM
F2 () Gravelly soiis 10t 20 GM, GW-GM, and GP-GM
(b) Sands 6to 13 SM, SW-5M, and SP-SM
F3 (2) Gravelly soils Over 20 G and GC
(b) Sands, excapt very Over 15 SM and SC
fine silty sands
(c) Ciays, PI>12 CLand CH
rd {2y All siits ML and MH
(t) Very fine silty sands Over [5 5M
{c) Clays, PI>12 - CL and CL-ML
(d) Varved clays and CL and ML
other fine-grained, CL, ML, and SM
banded sediments CL, CH, and ML

CL. CH. ML and SM

| Departments of the Army znd Air Forez Publication TM 3-822-/AFM 837,

Walks, and Open Storage Areas”, Tabl= 18-Z.

) o = frmem - T ! P . .
< Corps of Engineers Frost groups directly correspond to the Meunicipality oFAnchcmgc soil frost classification grous,

excen? as noted.,

3 Non Frost-Susceptible.
4 Passibly frost-suseentihle, but rcqu:ru lznorawry 125t to det

TLO 92-64.02

"Favem=nt Design for Roads, Strezts,

erminc frost design saif classification.

12
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i D8 §  TEST BORING |
. jogrel =z
g e £ % z LOCATION: SES TEST BORING LOCATION M7
- [ =3
i > e 28 & & ELEVATION: DEPTH
. [— ‘ GRASS SURF ACE
L
a FILL, F4, BROWM, ORBANIC SILT. ABOUT 10%
s SAND, NONPLASTIC, FINE SAND. DAMP, LOGSE
— F
- _—_——— e ——— — - 40
s FILL. F3, GRAY, SILTY SAND WITH GRAVEL.
ABOUT 25% GRAVEL ANO 33% SILT,
- MNONFPLASTIC, GRAVEL SUBROUNDED T& 1587,
| M2 o MEDIUM SANC, OAMP, LOOSE
5 —_—— — e — e —— —— .0
i t F4, BROWAM, PEAT, DAMF, SOFT
L .
335 3 :
- a
(g
—
= T e e m—— e T e —— —— —— —— —— ——— 4§
1z [ GARGUND WATER ENCOUNTERED AT 15.0° WHILS
DRILLING
= - - S2 (MOA F2), GRAY. POORLY BRADSD SAND WITH
" e 23 SILT. ABCUT 10% GRAVEL AND 10% 5ILT, GRAVEL
& 3 SUSROUNDED TO 1/2", MEDIUM SAND,
= - SaJURATED, MEDIUM BENSE 80
= - S2 [MOA F2), GRAY, POORLY GRADED SAMD WITH
W SILT AND SRAVEL, ABOUT 25% GRAVEL AND 103
eUr— SILT. GRAVEL SUBRQUNDED TO 2, MEDIUM
i SAND, SATURATED, OENSE
2 A0 B o 2ts
: TEST BORING COMPLETED AT 21.5° ON
- 12—-16~2000
- PVC STANOPIPE INSTALLED
ne b
« BROUND WATER MEASURED AT 10.0° ON
- {2—22—-2000
0+
L
35 =~ o
KEY
MA = Mechanizal Aralysls
LL « Liquid Limit
PI = Pigstlc Incex
PF:{- focket Penetromster [T5F) R
TV = Torvane (75F) ILLING CONTRATTOR: OENALT GRILLING IENT: KOOWCE FFSZFFER 85 <
El= Grab Sample gg&t RIG: NCOWELL MOUNTED MOEILE E—6t CLIENT: KOOW SFFER BETTIS
= SFT Sample S JASON LOYE PROJECT: MclLAUG B STTE
T = Sheiy Tupe ~ pusnad METHOD: HOLLOW STEM AUGER T e RLIN YOUTH CTR SITZ
= 25" 1.D. Spasn Sample : LOGSED BY: DANIZL A. WILLMAN
340# welgnt, 3¢ tail
T = Sample Temperatura [ F) probanty BORINE COMPLETED: 2-18-2000
attected by sampling procadure
W.0. 057225
| -
r ' , 13
TLO 92-64.02:Rg
FIGURE 3

[ A28 ALASKA TESTLAB

LOG OF BORING




il =y = =
z ¥ ————— -
i . .. 8. & TEST BORING 2
2 , e & g
z £ Z: £ g H LOCATION: SEE TEST BORING LOCATICN MAP
& B o
} 5 2 =285 @ o = ELEVATION: aEsTH
© g % FOREST SURFACE
i Sz (MOZ F2). BROWHM, POOALY BRADED SAND
i WITH SILT AND BRAVEL, ABOUT 18% GRAVEIL
SH AND 8% SILT, GRAVEL SUSRCUNDED TO 157,
M A 2 MEDIUM SAND, DAMP, MEQIUM DINZEZ
1L S —— e —— ———— ———— e 10
5 L S2 (MOa . F2), BROWN, POOALY GRADED SAND
! WITH SILT. ASOUT 10% SILT, MEDIUM SAND,
[ " 3 DAMF, MEDIUM DENSZ
H cp
[ s
1 o SaAME, LOOSE
- I6 — 0.5
L F2, GRAY, SILT WITH SAND. A3QUT 20% SANC,
Ig (G LOW PLASTICITY, FINE SAND, DaMP, STIFF
o GROUND WATER ENCOUNTESRED AT 14.C° WHILE
- w I® DEILL ING
15 '
BECOMING MORZ GRAVELLY WITH ASQUT 10%
— - : GRAVEL AND 1% SAND. NONPLASTIC, GRAVEL
@ 28 1 : SUBROUNGEN 7O +, SATURATZO
¥ B
- - e — e — ie.0
E |
=20 — F2,BRAY, SILTY BRAVEL WITH SAND. ABOUT
30% SAMD AND 30% SILT, NONPLASTIC, GRAVEL
- o SUSROUNDED TC 2, FINE SANG. SATURATED,
3 DENSE -
o5 L BECOMING MORE BRAVILLY WITH ASOUT 30%
SAND 4ND 20% SILT. GRAVEL SUSANGULAR TO
i S __.._:J ____________________________________________ ZE 5
' - TEST BORING COMPLETED AT 25.5° ON
- 12—-15-2000
3 PVC STANOFIPE INSTALLED
30
_ GROUND WATER MEASURED AT 8.0° ON
- 12—22-2000
sk
KEY
MA = Mecnanical Analysis
LL = Liguig Limit
PI = Plastic Index
i?' = Pocket Penetrometer [TSF)
V = Torvane (T3F)° DRILLING COMTRACTOR: DENAL! ORILLING ITNT: KOCNCE PEEFFER HETTIS
g= Grac Sampie ORLLL RIS NCNELL NOUNTED MOSLLE E-5) CLIZNT: K & PRSFFER BETTIS
= SPT Samole ' RILLER: JASON LOVE PAGJECT: MclaUGHLIN YOuT SITE
T = Shelby Tube - pushed METHCD: HOLLOW STEM AUGER : ' L HCTRSITE
X= 2.5" LD Spoon Sample LOGGED BY: CANIZL AL WILIMAN
1404 weight. 30" 13l i
T = Sample Temperature {* F} probably ‘ BORING COMPLETED: 12-{8-2000
alfecied Oy sampiing procecura ) ) .
: , w.0. 087225 14
TLO 92_64'02%8 T
P e b LA 1 SOy N § . ) . :"
ALASKA TESTLAB LOG OF BORING © FIGURE 4




JUL-16-2007 THU 08103 HM{“&

HeT

.

LAND OFr[ICE FAK NC.V.(%\T 264 83Ct ' F. O

Other Tasta
Tesin " F
Wolatore
Content [%)
Blowa/Feol
Somples

Frost [Iepth

TEST BORING 3
LOCATION: SZ¢ TEST BORING LOCATION MA®

ELEVATION: DEPTH

O

BEPTH (FEET)}

30 ~

L
Pl
PE

oy
|

35 -

-

MA Jt

2z 18

KEY

M4 = Maghanical Analysis

= Liqulg Lim

= Plastic Index
= Pocyet Penetremster (TSF)

- TV = Toarvans [TSF)

]
@
7

-

-
i

- Gtab Sample

= £PT Samole

= Shalby Tube - pushed

= 2.5" LO. Spoon Sempie
3404 weight, 30" 1ak

T = Sampie Temparature [ F) probably

gttected oy samOiNg procecurs

S—

ML

r

ML

L= |

GM

FOREST SURFALE

F4, BROWN. SANDY SILT, ABOUT 7% GRAVEL ANO
IBX SAND. NONPLASTIC, GRAVEL SUBROUNDID
TO 3/2°, FINE SanND, DaMP, MEDIUM DENEE

—— i —— —— m A —— — —

4.1

F3, BROWN, SILTY SAND WITH GRAVEL, ABOUT
eS% GAAVEL AND 30% SILT, NONPLASTIC,
GRAVEL SUBRCOUNDED TO I, MEOIUM SAND,

DaMP, MEDIUM OENSZ

BECOMING SILTIER WITH ABOUT 205 GRAVEL
AND 40% SILT. GRAVEL SUBANSULAR TG 3/4°

— 1.0

F4, BROWN, SANDY SILT, ABOUT 1D¥ GRAVEL
AND 40X SAND, NONPLASTIC, GRAVCL
SUSROUNDED TC 374", MEODIUM SAND, DAMP,

YERY STIFF

F2, BRAY, BILTY BRAYEL WITH SAND. ABOUT
20% SAND ANC 20% SILT, NONPLASTIC, GRAVEL
SUBROUNOED TO 27, FINE SaND, DaMP, DEMNSE

1]
(&
]

o —r—— Sy — — — —r—

1 s

4

F3, BRAY. SILTY BAND WiThH SRAVEL, ADOUT
30% GRAVEL ARD 30X SILT, NONPLASTIC,
GRAVEL SUBROUNDED TO 2", MEDIUM SAND,

CAMP, VERY ODENEE

——— e e 280

GM

BROUND WATER ENCOUMTERED AT 28.0° WHILE
DRILLING
F2, GRAY, SILTY GRAVEL WITH SILT. ABOUT 25%

SAND AND 25X SILT, NONPLASTIC, GRAVEL
SUBROUNCED TO 2", MEDIUM SaND, SATURATED,

YERY DENSE

A

ORILLING CONTRAZTOR DEMAL! DRILLING
ORILL R1G: NODWELL MOUNTED MGEILE B~8I
DRILLER: JASON LOVE

HETHOLS: HOLLOW STEM AUGER

{continusd o aust pagal

CLIENT: KOONCE PFEFFER BETTIS

LOGBED BY; DANIEL 4 WILLMAN
BOAING COMPLETED: 1-21-2060
K.0. 057225

PROVECT: McLAUGHLIN YOUTH CTR SITE

- A

TLO 92-64 .02 TLAB

DOWL ENGINEERS

LOG OF BORING FIGURE 5
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o — — o =y
- * =] I o p— PT - o~ L )
B v oes & op 2 TEST BORING 3 (Continued,)
. =& 0~ U
5 e 52 % B T LOCATION: SEZ TEST BORING LOCATION M4P |
=5 -~ =35 @ w e ELEVATION: DESTH
.
= pal? SECOMING SAMDIER WITk AS0UT 20% SAND
o i}f’ ANG 30% SILT, GRAVEL SUBRCOUNDED TO L5"
g [0a/ -
- "jb —_————— e . 32.0
F3, GRaY, SILTY SAND WITH GARAVEL, aBOUT
- 20% GRAVEL AND 40% SILT. NONPLASTICZ,
GRAVEL SUBROUNDED TO 1", FINE SAND,
40 r— SATURATED, VERY DENSE
————————————————————————————————————————————————— 407
nloGse” TZST BORIMG COMPLETED AT 4G.7 ON
2 12=21-2000
I BVE STANDPIFE INSTALLED i
e GROUND WATER MZASURED AT 20.0° Ok
53 12—23-- 2000
30
= 5
143
Ly a
L
- ¥
= |
w
£ 55|
60—
B85
L
70 8
KEY
M4 = Mecngnical Anatysis
LL = Liquid Limit
PL = Ptastic Index
PF = Pocket Pepetrometer (TSF) - ) :
TV = Torvane (T5F ILLING CONTAACTOR: OENALT GRILLING ~IIENT- KOONAT PEE=C = gETTIC
g= Grab Sampiz SEILL AIG: NODWELL MOUNTED MORILE 8-61 CLISNT: KOONCE PREFFER BETTIS
= 57T Sampiz ILLER: JASON LOVE BROJECT: MeLaUGH \ .
T = Shalby Tube - pushed METHOO: HOLLOH STEM AUGER GJECT: MCLAUGHLIN YOUTH CTR SITE
T = 2.5" 1.D. Spoon Sample LOGBED BY: DAMIEL A. WILLMAN
3404 waignt, 30" fall ) :
T = Sample Temperature [ F] prabably HORING COMPLETED: 12-21-2000
attectad by sampling praceaure .
L . - HO 0a7225 16
92-64.02 RS [ '

(TLO

el b

ALASKA TESTLAR

I

LOG OF BORING " FIGURE 5
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u T & TEST BO LINLE 4
e ;,C. = i} _ .
& e sz % ® LDCATION: SEE TEST BORING LCCATION MAP
s - =285 B i ELEVATION: DERTH
a . GRASS SURFACE
3 A FILL, F4, BROWN, ORGANIC SILT. A80UT 10%
L ORGANICS ) SANG. NONPLASTIC, FINE SAND, DAMP, SOF T
=42 8% !
- 152 i oL
|
3 ! FILL, F4, BROWN, ORGANIC SILT WITH SAND.
c i ABOUT 10% GRAVEL AND 15% SAND. NONPLASTIC,
. ! SRAVEL SUSROUNDED TO 3/8" FINE 3AND,
i a2 il | DAMP. SOFT, ORGANICS PRESENT TO 30% Y g
v 4 . VOLUME /
- FILL. F4, GRAY, SANDOY SILT, ABCUT 30% SANC.
ML MONPLASTIC, MEDIUM SaND, ODaMF, SOFT,
i ORGANICS FRESENT TO 5% 27 VOLUME
i S T T T EROUNG WATER SNCOUNTEAZD AT AG.S WRILD 7
0 Wj' < ORILLING
A ' P
R~ oy F4, BROWN, PEAT, SATURATED, SOFT

70 4

: el H
L 23
Ty -
v
=
. -
jre;
D20+
g5 43
25
30 +—
Js b
KEY
MA = Mechanizal Analysis
LL = Liquig Limit

PI = Plgstic Tndex

PP = Pocket Penetrometer (TEF]

TV = Torvane (TSF)

0= Grze samok

= 5PT Sampie

T = Shelty Tune — pushed

&= 2.5" L0, Spoon Sampie
340% weignt, 3G tall

T = Sample Temperature { F) probably
atiected by sampling procedure

NN

N

ORILLIHE CONTRACTOR: DENALI ORILUING
ORILL RIC: NCOWZLL MOUNTED MOEILE B-6!
ORILLER: JASON LOVE

METHGD: HOLLOYW STEM AUBER

—— e D

FZ, GRAY, SILTY SAND, ABOUT 5% GRAVEL AmMD
1520 SILT, NONPLASTIC, GRAVEL SUBROUNDED
TG 2/8", MEDIUM SAND, S2ATURATED, MEDIUM

DENSE
—— e 1B.0
52 (MOa F2). GRAY, POORLY GRADED SAND WITH
SILT AND GRAYEL, ABOUT 23% GRAVEL anG 10%
SILT, GRAVEL SUSROUNOED TO L&Y, MEDIUM
SANDO, SATURATED, DENSE
215

TEST BORING COMPLETED AT 215" GON
12=16-2000

PVC STANDPIFE INSTALLED

GROUND WATER MZASURED AT &.8" ON
W2—22-2000

CLIENT. KOONCE FFZFFZR BETTIS

LOGEED BY: DANIEL A. WILLMAN
BORING COMPLETED: 12-18~-2000
W.0. 057225

i
TLO 92-64.02

wune crmNesRS

ALASKA TESTLAB

LOG OF BORING . FIGURE 8

PROJECT: McLAUSHLIN YOUTH CTR SITE
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3 ™ P, LT TEST ORING 5
g = -~ — B
E e E£ % z LOCATION: SZ5 T257 BORING LOCATION MAP
=g (=]
& £ 28 & = ELEVATION: D=aTH
c | i GRASS SURFACE
T ORGANICS FILL, F4, BROWN, ORGANIT SILT. A30QUT 10%
=30.5% 25 SaMO, NONPLASTIC, FINE SAND, DAMP, SOFT
- —_—— e e — 4.0
S - SILL, BROWMN, SILTY SANMD WITH GRAVEL. AgQuUT
23% GRAVEL AND 20% SILT, NOMPLASTIC
2 o= - GRAVEL SUBROUNDED TO 1, MEDIUM SANE,
3 ‘ DAMP, LOOSE, ORGANICS PRESENT TO 5% BY
VOLUME , :
=L
i~ FItL, EECOMIMNG SILTIZR WITH ASCUIT 15%
GRAVEL AND 30% SILT, ORGANICS T 30% v
3 VOLUME
30
- e . 13.0
- F4, GRAY. SANDY SILT, ABCUT 20% SAND,
- NONPLASTIC. FINE SAND, DAMP, FIRM,
15 & OREANISS PRESENT TG 5% BY VOLUME
E 1 20 .
L GROUND WATER ENCOUNTERED AT 180" WHILS
— - ORILLING .
i
-
£ i
&g i INTERBEQDED SILT AND SAMD, ABOUT 50%
- SANQD, NONPLASTIC, MEDIUM SAND, SATUBATED,
s MEDTUM OENSE
25 g AR e 205
TEST BORING COMPLETED AT 215" ON ‘
- 12-18-2000
5 PVC STANDOPIPE INSTALLED
oz
- GROUND WATER MEASURED AT 13,0 OM
- 12=-22-2000
30+
-
35 b b
: Kzy
M4 = Mechanricst Analysis
LL = Liguid Ulmit
FI = Plastic Index
FP = Facket Penetromztar (TSF} )
TV = Torvane [TSF) ORILLING CONTARACTOR: GENALL DRILLING T ©pr—sren oo
é}= Grap sample CRILL RIG: NDWELL NOUNTED NOSILE 5-5) CLIZNT: KUONCE PFEFFER BETTIS
= SFT Sample RILLER: JASON LOVE PROJECT: McLAUGHLIN TH CTR SI1TE
T= Sheidy Tube - pusned METHOD- HOLLOW STEM AUGER BET: MCLAUGHLIN YOUTH CTR 8172
=25 LD, Spoon Sample LOGSED BY: DANIEL A, WILLMAN
340# weight, 30" tail
T = Sanple Tempergture (" FJ prabaaly BORING COMPLETED: 12-18-20C0
attected by sampling procedurs -
W.Q, 057295 18

| BT
TLO 92-64.02 _
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LOG OF BORING " FIGURE 7
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PRELIMINARY

ENGINEERS
SUBSURFACE INVESTIGATION

LAKE OTIS PARKWAY AND
PROVIDENCE DRIVE

ANCHORAGE, ALASKA

TLO 92-64.02 FRNG =



o) KORD ESTIMS & = IV |

MHTL Roadway
Public road design criteria used

DESCRIPTION QTY |UNITS COSsT TOTAL
Excavate and haul to waste 6256 |cy 3 8501% 53,176.00
Geotextile seperation fabric 6400 [sy b 1298 8,256.00
Import and place type 2 fill 9384 |tons 5 10.001 8 83,840.00
Import and place type 2 A fill 1500 ([tons b 1350 | 3 20,250.00

(2" A/IC Paving & 2" Base 43200 |sf $ 100 $ 43,200.00
Striping 1 Is 5 1,20000 | $ 1,200.00
Curb and Gutter 1880 ¥ $ 16.00 | § 30,080.00
18" HDPE Storm Drain 1440 |if $ 35.001% 50,400.00
Curb Inlets / SD Manholes 5 ea $ 400000 & 20,000.00
Sidewalk 1280 sy $ 5200|% 66,560.00
Street Lights 10 ea 5 4375001 % 43,750.00
Standard Signs 4 ea 3 250001 % 1,000.00
tandscape area 7200 |sf 3 800193 57,600.00

Sub total $ 489,312.00

5% Contingency 3§ 24,465.60

Sub total & 513,777.60
10% OH&P $ 51,377.76
Total $ 565,155.36
L
wlo- % U !
s
“‘N

‘foo e UAT To ADD 167, Do To ONidows ix)
Bhce MAP Wrs Too Gewent s Dotuc Coud>

<ive 1OF0.
Mo Peovoe BETIER. NeED se Soruet o [T (oumes
\

D BSM,DEEM

f3[0%

TLO 92-64.02 6/13/2003 20



. 4DOWL

ENGINEERS®
A Division of DOWL LLC

May 13, 2003
W.0. 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 corner of Lake Otis Parkway and Providence Drive in Anchorage, Alaska (Figure 1). The
test pits were excavated to varying depths of 5 to 8.5 feet at locations selected by Neeser

Censtruction.

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 40" 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 comer of the site is about twe to four feet higher in elevation than
the rest of the site. There is driveway access from the west and the north. Along the southern 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
engineer 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 fitled. 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
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Mr. Chuck York
Neeser Construction
May 13, 2003

Page 2

The native soils typically consisted of a layer of siit 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 i 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 1s 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.
[f 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
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encountered, the lateral loads may be carried by the passive soil resistance on the pile caps/grade beam
systemn. 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
installatton 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 ts 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-
susceptibie (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
/2" 25-100
No. 4 20-49
No. 40 0-25
No. 200 0-6
0.02 mm 0-3

*The fill 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 stilt should be completely
removed from the traffic areas, parking areas, and driveways, and replaced with structural fill placed
TLO 92-64 .02 commended under the Earthwork portion of this section. This approach will result
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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 charactenistics. Complete removal and
replacement 1s 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 315/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 mitial 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

Mpria E. Kampden, P.E.
Geotechnical Engineer

Attachments: As stated

D58449.4280. York MEK 051303 wws
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SUMMARY

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

building at the southeast corner of 38™ 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. Tt 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 {ill, over

a geotextile.

The recommendations contained within this report provide additional information regarding

site development and should be read in their entirety.

- .02
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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" 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 Medicat Office Building project.

1.1  Planned Development

The proposed Venture Medical Office Building project includes the following elements:
s athree-story, 40,000 to 50,000 gross square foot structure,
e paved parking areas, and

s 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.

TLO 92-64.02 Page 1
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1.3 Scope of Work

On March 17, 2005, DOWL submitted 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.

TLO 92-64.02
|
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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:

e 38™ Avenue to the north,

e Lake Otis Parkway to the west,

o 40" Avenue to the south, and

e commercial property to the east.

2.1 Regional Geology

Anchorage ts 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

AtoF, and is defined in Table 1615.1.1 of the IBC. In our opinion, the appropriate soil

profile type for this site is D.

2.3 Chimate

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.

Page 4
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Mean Annual Precipitation

Mean Annual Snowfall

Mean Maximum Temperature July

Mean Maximum Temperature January
Mean Minimum Temperature July

Mean Minimum Temperature January
Average Summer Temperature Range
Average Winter Temperature Range
Anchorage Freezing Degree Days (°F-day)
Anchorage Thawing Degree Days (°F-day)
Anchorage Heating Degree Days (°F-day)

16 in

70 in

65°F

20°F

50°F

5°F

37°F - 65°F
5°F - 35°F
2,250
3,000
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

{in)

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

°F) 149 [ 187 | 257 | 358 | 466 |544 )584 (563 [484 346 |212 | 163
Precipitation
(including

snawfall) 068 1074 1065 [ 0521069 |106 |17 }[293 287 208 109 | 1.05

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.

45



- . ;

Subsurface Exploration ™’ Ventiisé Medical Office Building
June 2005 Anchorage, Alaska

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

fi 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
l 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.

' 31 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 38" 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

TLO 92-64.02
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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 (FI/F2), are medium dense

to dense, and contain moisture contents between 12 and 27 percent.

TLO 92-64.02 | Page 7
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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.

33 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 s
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 befow and shown as a note at the end of each

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

Table 2: Observed and Measured Groundwater Levels

While Drilling Measured Depths (04/25/05)
Depth to |Estimated Groundwater| Depth to
Test Water Elevation Water Estimated Groundwater
Boring No.|  (feet) (feet) (feet) Elevation (feet)
1 21 121.5 10.5 132
2 15 127.5 14 128.5
3 12 130.5 6 136.5

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

heavy precipitation and spring “breakup.”

Page 8
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34 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.

TLO 92-64.02 Page 9
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4.0 FIELD EXPLORATION

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" 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.

Page 10
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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-1.

The test borings were drilled utilizing a Mobile CME-85 truck 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 I8 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 sotls, such as clays, by pushing the sampler into the undisturbed soils. The Shelby
samples are typically returned 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 1 contained fill and slough and was a poor
representation of the down-hole material. In Test Boring 3, the Shelby tube sample was

slightly crushed preventing the sample from being extracted in an undisturbed state. The

. TLO 92-64.02 Page 11
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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.

TLO 92-64.02
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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 cach 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 minus 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.

53
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53 Particle Size Distribution Tests

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

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

presented graphically as Appendix C.

54 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

liguid 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 limit 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.

Table 3: Plasticity Index Test Results

Measured ‘
Test Moisture | Liquid | Plastic {Plasticity|USCS Classification
Boring | Sample | Depth Content Limit Limit Index of the
No. No. (ft) {%) (%) (%) (%) Finer Fraction
2 14 37-38.5' 18 25 19 6 Silty Clay
3 10 35-36' 24 23 18 5 Silty Clay
3 12 40-41.5 25 20 17 3 Silt

Page 14
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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 tz;.sts. 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.

6.1  Site Stability

Anchorage is divided into Seismically Induced Ground Failure Susceptibility zones as shown
in the Municipality of Anchorage publication Anchorage Coastal Resource Atlas, Volume |,
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 Slope Instability

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

6.1.2 Loss of Bearing Capacitv

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.

,TLO 92-64.02 Page 15
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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 summer 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).

SRR

SIDEWALKS, ETC,
SETTLE ond PULL AWAY
FROM STRUCTURE

VERTICAL SETTLEMENT-
S 4

7
\ LaTmAa&__ COMPRESSION

NN

PEAT
GRAVEL BUNCHNG PAD\

MINERAL  SOfL

Figure 2: Settlement Due to Site Improvements

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, structural fill.
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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 1t 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
known to fail suddenly, without warning, claiming lives. Tt 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 significant 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.

f 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, and/or designing the structure to
accommodate the anticipated frost heave. Based on our understanding of the site soils and

i 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. If the trench backfill is less frost
susceptible than the swrounding 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.

TLO 92-64.02
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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

"passive” 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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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

TLO 92-64.02
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remain close to existing grades, 5o 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 alternatives. These recommendations are not intended to represent the only way,

but rather to indicate one appropriate cption 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 wili 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 Seils: 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 minera! 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:

Sieve Size Percent Finer

8" 100

3 70-100

1-1727 55-100
3/4” 45-85
No. 4 20-60
No. 10 12-50
No. 40 4-30
No. 200 *7-6

* Shall not be greater than 20% of that fraction passing the #4 sieve.
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The upper six inches of structural fiit 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 fili

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. Ultility 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 ot 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 fili 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 commensurate 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 coniractor'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.

1.5 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

insufation 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 construction 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 pct - 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 structural 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(P.) = 12.4H? (Ib/fD)

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 limit 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.
Well-matntained, 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

1s 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
tollowing minimum pavement section for the parking and driveway areas:
¢ two inches of asphalt pavement, over
¢ two inches of leveling course (D1), over
e three feet of structural fill, over
- & ageotextile, 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 constructed

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.
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4 ADOWL

.TLO 92-64 .02 genRmrs

|

ATION 59111.GPJ BLANKI.GDT 6/8/05

Other Tests
Temp °F
Moisture
Content (%)

Blows / Foot

b

Samples

TEST BORING 1

LOCATION: SEE TEST BORING LOCATION MAP

Frost Depth

ELEVATION: ~142.5 DEPTH

10

DEPTH (FEET)
T
i

ro
o
I

25 |-

30 -

MA =
G:
4=
=
m-

132 11

" 3

28 4

238

17

12 62

16
15 79

KEY

Mechanical Analysis
Grab Sample

SPT Sample

Sheiby Tube - pushed
2.5"1.0. Spoon Sample
340# weight, 30" falf

j "
P
..l_f,,

GRAVEL SURFACE

S

FILL, F2, BROWN, SILTY GRAVEL WITH SAND,
ABOUT 20% SAND AND 30% SILT, LOW
PLASTICITY, GRAVEL SUBROUNDED TO 3",
MEDIUM SAND, DAMP

FILL, F4, BROWN, PEAT, FROZEN

{
'C
[ GM
q

FILL, F1, GRAY, SILTY GRAVEL WITH SAND,
ABOUT 40% SAND AND 18% SILT, NONPLASTIC,
GRAVEL SUBROUNDED TO 1.5", MEDIUM SAND,
DAMP, VERY LOOSE

SAMPLER SANK 6" UNDER WEIGHT OF RODS

FILL, F4, GRAY, SILT WITH SAND, ABOUT 20%
SAND, LOW PLASTICITY, FINE SAND, DAMP,
SOFT, ORGANICS PRESENT TO 20% BY VOLUME,

(WOOD)

F4, BROWN, PEAT, FIRM

ML

F4, GRAY, SILT WITH SAND, ABOUT 20% SAND,
LOW PLASTICITY, FINE SAND, DAMP, FIRM,
ORGANICS PRESENT TO 5% BY VOLUME,
(ROOTS)

SAME, HEAVE PRESENT iN SAMPLER, NO SAMPLE

v RECOVERED
GROUNDWATER ENCOUNTERED AT 21 WHILE

DRILLING

PFS, GRAY, POORLY GRADED SAND WITH
GRAVEL, ABOUT 23% GRAVEL AND 4% SILT,
GRAVEL SUBROUNDED TO 17, MEDIUM SAND,
SATURATED, VERY DENSE, SAMPLER FULL OF
HEAVE-BLOW COUNTS DO NOT REFLECT
MATERIAL DENSITY

SAME, SAMPLER FULL OF HEAVE-BLOW COUNTS
DO NOT REFLECT MATERIAL DENSITY :

SAME

ML

F4, GRAY, SANDY SILT, ABOUT 10% GRAVEL AND
25% SAND, LOW PLASTICITY, GRAVEL
SUBROUNDED TC 1", FINE SAND, SATURATED,

HARD

ML

CONTRACTOR: DENALIDRILLING, INC.
EQUIPMENT: CME-85

OPERATOR: JAMES (BUCK) VOELLER
METHOD: HOLLOW-STEM AUGER

(continued on next page)

PROJECT: VENTURE MOB

106

6.0

80

14.0

16.5

215

30.2

CLIENT: VENTURE DEVELOPMENT

LOGGED BY: JOHN A. REGO JR.
BORING COMPLETED: 4-18.05

w.c. D59111

LOG OF BORING

FIGURE B-1
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g 4Mwll E NG INEERS

WL

LOG OF BORING

: a ~ g NS 7
= & .
§ LT E g F TEST BORING 1 (Continued)
| £ EGS § E 8 LOCATION: SEE TEST BORING LOCATION MAP
i 15 o S %0 O ® P ELEVATION: ~142.5 DEPTH
F4, GRAY, SILT WITH SAND, ABOUT 5% GRAVEL
B AND 15% SAND, LOW PLASTICITY, GRAVEL
| | 13 28 SUBROUNDED TO 3/8", FINE SAND, SATURATED,
| VERY STIFF
3 ML
- i
l 40 - SAME
, ] 20 3 e mdm—me e e - == — 415
] | TEST BORING COMPLETED AT 41.5 FT ON 4-18-05
] i PVC STANDPIPE INSTALLED
45
- GROUNDWATER MEASURED AT 10.5' ON 04-25-05
E R
50
. i
1wl
w N
L
z |
'_
o i
F
55 -
» |
60 -
; I
l |
65
J 70t
]
@
&
@
X
.,5; CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
& KEY EQUIPMENT. CME-85 PROJECT: VENTURE MOB
| M 2 e S e OPERATOR: JAMES (BUCK) VOELLER LOGGED BY: JOHN A. REGO JR.
Iz B = Snaity Tune.- pushed METHOD: HOLLOW-STEM AUGER BORING COMPLETED: 4-18-05
= =250 § S
% z §45(1-;£eigr’::c§‘0'gl?p‘a w.0. D5%111
g 4 W g

FIGURE B-1 78
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ATION 59111.GPJ BLANKY.GDT 6/8/05

4 AMCNNL

TLO 92-64.02

Other Tests
Temp °F
Moisture
Content (%)
Blows / Foot

| Samples

TEST BORING 2

ELEVATION: ~142.5

LOCATION: SEE TEST BORING LOCATION MAFP

DEPTH

10 |-

DEPTH (FEET)
—y

(4]

i

N
o
i

25 |-

30

35

LL
Pl

MA
[

d
[
x

72 0

84
10 9

18
298 4

123
16 11

20 53

1727

17 50/4"

17 85

KEY

= Liguid Limit

= Plasticity Index

= Mechanical Analysis

= Geab Sample

= 3PT Sample

= Shelby Tube - pushed

= 2.5" |.0. Spoon Sample
340# weight, 30" fall

GRASS SURFACE

" EENN Frost Depth

FILL, SAME

FiLL, F4, BROWN, PEAT, FIRM, SILT WITH
GRAVEL OBSERVED AT END OF SAMPLER

LOOSE

FILL, F2, GRAY, POORLY GRADED SAND WITH
SILT, ABOUT 10% SILT, FINE SAND, DAMP, LOOSE

1l FILL, F3, GRAY, SILTY SAND, ABOUT 10% GRAVEL
14t sM AND 40% SILT, LOW PLASTICITY, GRAVEL
SUBANGULAR TO 1", MEDIUM SAND, DAMP, VERY

t2.¢

A F4, BROWN, PEAT, SOFT

., |PT
4 ¥ WHILE DRILLING

- SAME, GROUNDWATER ENCOUNTERED AT 15

15.5

11 sm

F2, GRAY, SILTY SAND, ABOUT 25% SILT,
MEDIUM SAND, SATURATED, MEDIUM DENSE

LT ~ 7 T2 GRAY, PODRLY GRADED SAND WITH SICT. ~~ 19.0

BE ABOUT 10% SILT, MEDIUM SAND, SATURATED,
| sm VERY DENSE, SAMPLER FULL OF HEAVE-BLOW
COUNTS DO NOT REFLECT MATERIAL DENSITY

220

' SAME

PES, GRAY, POORLY GRADED SAND, ABOUT 6%
GRAVEL AND 4% SILT, GRAVEL SUBROUNDED TO
1", MEDIUM SAND, SATURATED, MEDIUM DENSE

BECOMING MORE GRAVELLY, ABOUT 10%
‘\ GRAVEL AND 5% SILT, GRAVEL SUBROUNDED TO 26.8
1.5", VERY DENSE, (BOUNCING ON COBBLE)

“sp

MATERIAL DENSITY

NFS, GRAY, POORLY GRADED SAND WITH
GRAVEL, ABOUT 15% GRAVEL AND 5% SILT,
GRAVEL SUBROUNDED TO 2", VERY DENSE

BECOMING MORE GRAVELLY, ABOUT 40%
GRAVEL AND 5% SILT, VERY DENSE, SAMPLER
FULL OF HEAVE-BLOW COUNTS DO NOT REFLECT

{continued on next page)

CONTRACTOR: BDENAL! DRILLING, INC.
EQUIPMENT: CME-85

OPERATCR: JAMES (BUCK) VOELLER
METHOD: HOLLOW-STEM AUGER

CLIENT: VENTURE DEVELOPMENT

PROJECT: VENTURE MOB

LOGGED BY: JOHN A. REGO JR.

BORING COMPLETED: 4-18-05
w.0. D59111

LOG OF BORING

FIGURE B-2 4
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# N
" g L
2 s 8 £ .
3 vz & g s TEST BORING 2 (Continued)
b4 [=3 "'2 a -
£ E g% E E 8 LOCATION: SEE TEST BORING LOCATION MAP
35 o - E0 @ 0 W ELEVATION: ~142.5 DEPTH
50/3" NO SAMPLE RECOVERED - BOUNCING ON A
- ~._COBBLE__ _—- 36.0
i F4, GRAY, SILTY CLAY, ABOUT 10% SAND, FINE
- {050 SAND, SATURATED, HARD
LE=25% 8 35
| Pist%
40 - BECOMING MORE CLAYEY, ABOUT 5% SAND
I 2 42
T Tttt e 440
45 -
i F2, GRAY, SILTY SAND, ABOUT 20% SILT, FINE
B 27 15 SAND, SATURATED, MEDIUM DENSE
- ~ T 7 T, GRAY, SILT WITH SAND, ABOUT 5% GRAVEL ~—~ 400
50 |- AND 10% SAND, LOW PLASTICITY, GRAVEL
— | SUBROUNDED TO 1/4", FINE SAND, SATURATED,
& 20 50 - HARD_ _ _ . _ . _ _ . _ . _ _.- 515
w -
i
— s TEST BORING COMPLETED AT 51.5 FT ON 4-18-05
=
o L
o ss | PVC STANDPIPE INSTALLED
] GROUNDWATER MEASURED AT 14’ ON 04-25-05
80 |
65 -
Jd 70+
F
]
=
@
£
2| KEY CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
5 i 2 Plastcty index EQUIPMENT: CME-85 PROJECT: VENTURE MOB
5 M2 Brap sample T OPERATOR: JAMES (BUCK) VOELLER LOGGED BY: JOHN A. REGO JR.
z B = Sty e - pushad METHOD: HOLLOW-STEM AUGER BORING COMPLETED: 4-18-05
E @ = 2.5" |.0. Spoon Sample
2404 weight, 30" fall wW.0. D59111
L 4 WNEE. SRS

WL

TLO 92-64.02
ngENcalNEEHs

LOG OF BORING

FIGURE B-2 80
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ATION 55111.GPJ BI__.A;NK1 GDT &/8/05

10

15

DEPTH (FEET)

20

25

30

35

i AMAWL

TLO 92-64.02

Qther Tests
Temp °F
Moisture
Content {%)

Bilows / Foot

| Samples

Frost Depth

TEST BORING 3

LOCATION: SEE TEST BORING LOCATION MAP
ELEVATION: ~142.5

DEPTH

4
I
@

68

20

38

25
17

14

12

20

KEY

LL = Liquid Limit

Pl = Plasticity Index

MA = Mechanical Analysis
3 = Grab Sample

SPT Sample

Shelby Tube - pushed
2.571.D. Spocn Sample
3404 weight, 30" fal

12

61

72

64

42

4.

GRASS SURFACE

FILL, F4, BROWN, PEAT, SOFT, SILT OBSERVED
ON END OF SAMPLER

4.0

FILL, F2, MOTTLED BROWN/GRAY, SILTY SAND,
ABOUT 10% GRAVEL AND 30% SILT, LOW
PLASTICITY, GRAVEL SUBROUNDED TC 1",
MEDIUM SAND, DAMP, LOOSE, ORGANICS
PRESENT TO 5% BY VOLUME, (ROQOTS, PEAT)

FILL, SAME, VERY LOQSE

GROUNDWATER ENCOUNTERED AT 12' WHILE
DRILLING

F2, GRAY, SILTY SAND, ABOUT 20% SH.T, FINE
SAND, SATURATED, MEDIUM DENSE

F2, GRAY, POORLY GRADED SAND WITH SILT
AND GRAVEL, ABOUT 40% GRAVEL AND 9% SILT,
GRAVEL SUBROUNDED TO 1.5", MEDIUM SAND,
SATURATED, VERY DENSE

2240

o A LN RO
- A
s

uf'ﬁ
218

YN IS
!
Ll T3

s A L
3 N
A1

F1, GRAY, POORLY GRADED GRAVEL WITH SILT
AND SAND, ABOUT 30% SAND AND 10% SILT,
GRAVEL SUBROQUNDED TO 1.5", MEDIUM SAND,
SATURATED, VERY DENSE

BECOMING SANDIER, ABOUT 40% SAND AND 10%

SILT

F4, GRAY, SANDY SILTY CLAY, ABOUT 5%
GRAVEL AND 30% SAND, LOW PLASTICITY,
GRAVEL SUBROUNDED TO 3/8", FINE SAND,
SATURATED, HARD

CONTRACTOR: DENAL! DRILLING, INC.
EQUIPMENT: CME-85

OPERATOR: JAMES (BUCK) VOELLER
METHOD: HOLLOW-STEM AUGER

(continued on next page) .

CLIENT: VENTURE DEVELOPMENT
PROJECT: VENTURE MOB
LOGGED BY: JOHNA. REGO JR.
BORING COMPLETED: 4-20-05

W.0. D59111i

LOG OF BORING

FIGURE B-3 4,

=l




TLO 92-64.02
, J|MellENGINEERS

WL

LOG OF BORING

-’ ;
. A
a0 N
& uwoef v g H TEST BORING 3 (Continued)
Y 35 <
| a &3 o -
' £ E 35 é E 3 LOCATION: SEE TEST BORING LOCATION MAP
35 o - E0 @ @ u ELEVATION: ~142.5 DEPTH
L}L-;%%;ﬁ 24 H CRUSHED SHELBY TUBE, 6" SAMPLE RECOVERED
, " H ot SAME, HARD
} - 18 33 | MC
- T e 38.0
]’ i ML F4, GRAY, SILT WITH SAND, ABOUT 20% SAND,
‘ 40 + LOW PLASTICITY, FINE SAND, SATURATED, HARD.,
2 CONTAINS SAND LENSES, UP TO 1/32"
LL=20% 25 31 e i m—im e e e = e = — 415
! | PI=3% :
\_ i TEST BORING COMPLETED AT 41.5 FT ON 4-20-05
. i PVC STANDPIPE INSTALLED
, 45 |-
|
‘ - GROUNDWATER MEASURED AT 6' ON 04-25-05
i A
50 |-
&
I )
LS
r
.
! woor
55 |-
} =
'E |
‘ 60
K 65 |-
b
' i 1 oL
g
=)
. 2
oz
- KEY CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
g Ii’lf Z Plasiichy Index EQUIPMENT: CME-85 PROJECT: VENTURE MOB
b = Mechanical Analysi
z M Crat sapie T OPERATOR: JAMES (BUCK) VOELLER LOGGED BY: JOHN A. REGO JR.
z B = Sty Tube - pushed METHOD: HOLLOW-STEM AUGER BORING COMPLETED: 4-20-05
= & = 2.57 1.0. Spoon Sample
340# weight, 30" fall W.0. D59111
& 4 ey, gy

FIGURE B-3 82
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e - e —_— ———— ———— - _ [ 7___,_. —_——— _._q.“.- .
x
o
© 1 AI AS K A Client: Venture Development Group, LLC
N T E S T L A B )
4A Division of DOWL LLC Project: Venture MOB DI ,
* Location: Test Boring #1 W.0.D59111
N Sample #3 L.ab 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 SPECIFICATION
100% -{:--r\ —
B
90% \)fi 1
| | |
80% } ‘ ‘
% 70% | %
.E ‘¢
. o w\i‘
- (]
= &
& ~al
e 50% =
g . ™ 3 No. 10 54%
= 409 f Nk No. 16
g [ M No. 20 48%
L 309 | = No. 30 ,_ (
A ' | X #\ i No. 40 41% %
20% “EL_'I
10% i
O% mi_l_l_ 'y :“llll e i l\l Bl k. A8 & A 4 2 Aa g A & § B A
100 10 1 0.1 0.01 0.001
© Alaska Testlab, 1999 Particle Size (mm)

David L Andersen
oo avid L. Andersen, P.E., General Manager

4040 B Street Anchorage Alaska 99503 - 907/562-2000 - 907/563-3953
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A Division of DOWL LLGC Project: Venture MOB
Location: Test Boring #1

Z0°¥9-¢26 O0OTL

Sample #8
Depth 25.0' - 26.5'

Engineering Classification: Poorly Graded SAND with Gravel, SP
Frost Classification: Not Measured

A ALAS K A Client: Venture Development Group, LLC
T E S T L A B

100% ."?T"“\%ﬁw { ]
90% | ——
: i
| H
80% 2 i:
- |
Z AN
& 70% | NG i
= A !
- 60% -
= i
o0 i i
g 50% %
7]
g , }i
B 409 |
=
1 t \ , ,
5 30% |- 1 \ i
A i i '
20% L
| | L\:.‘— il
10% | ‘ & '
° : "i"\‘ = a
. =~ i
0% u..Ll_l s al AL A & & A u. A la 1 l?ll‘llil a s AASL L A
100 10 | 0.1 0.0t

© Alaska Testlab, 1999

David L. Andersen
o David L. Andersen, P.E., General Manager

Particle Size (mm)

0.001

»

W.0.D59111

Lab No. 2005-618
Received: 4/23/05
Reported: 04/29/05

SIZE  PASSING SPECIFICATION
3

2

112"

1 100%

34" 94%

12" 92%

38" B6%

No, 4

65%
No. 16
No. 20 4%
No, 30
No. 40 19%
No. 50
No. 60 10%
Ne. 80
No. 100 6%

Total Wi, of Fifié Fraction'= 342

0.02 mm

4040 B Street Anchorage Alaska 99503 - 907/562-2000 - 907/563-3953
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Z20°'v9-26 OTL .

—— —_— i —— —— s,

I A Dlvialun of DDWL LLC Project: Venture MOB
Location: Test Boring #2

Sample #9
Depth 22.0' - 23.5°

Engineering Classification: Poorly Graded SAND . SP
Frost Classification: Not Measured

T
ol
0y

100% =0 O

A A L AS KA Client: Venture Development Group, LLC

]
g

NP

80% | T\\

10%

60%

50%

40% | \

30%

Percent Passing by Weight

20% §~

10% |

0%' " AT E I 24 2 ls "

ALLA A L A

A
——iﬂmr#
=
= Ed
fjlli‘y‘ri
L

100 10 1 0.01

© Alaska Testlab, 1999 Particle Size (mm)

David L. Andersen
ooravid L. Andersen, P.E., General Manager

<h

0.001

W.0. D59111

Lab No. 2005-619
Received: 4/23/05
Reported: 04/29/05

SIZE PASSING SPECIFICATION

112"

1" 100%
3/4° 98%
2" S7%
3/8" 95%
No. 4 94%

Na. 10 38%

No. 16

No. 20 64%

No. 30 (
No. 40 12% ":}
No. 50

No. 60 13%

No. 80

No. 100 6%

No. 200 3.6%

4040 B Street Anchorage Alaska 99503 - 907/562-2000 » 907/563-3953




Al AS K A Client: Venture Development Group, LL.C

ADIvIaian of I:H.'.)WL L.I..c Project: Venture MOB

Z0"¥9-26 OTL

Location: Test Boring #3 W.0.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 _ PASSING SPECIFICATION
- Y {
5 3"
100%  yeim i o
. *‘ L \ t i 112" 100%
90% + "
\ ‘& ; \ | o 1 84%
80% . | i 3/4" 80%
- .'t 12" 0%
z N | ..
5 70% — my ] 3/8 65%
z T NE T
B 50% L i '
2 | N | L No. 10 52%
B o b | N [ No. 16
- {2} : T V L j .
§ \% No. 20 41% (
o 30% ‘ = No. 30 _
R ' ! lf - T\L i No. 40 30%
20% pA——r—t— : b ——
Hil NNt
10% ‘ JA k TF
0% Li- dndol J:LMMJ—I—.—J—-LI* s Al A -
100 10 1 0.1 0.01 0.001
© Alaska Testlab, 1999 Particle Size (mm)

David L Andersen
mDavid L. Andersen, P.E., General Manager

- 4040 B Street Anchorage Alaska 99503 « 907/562-2000 « 907/563-3953
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SUPPLEMENTAL SOILS INFORMATION
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