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Mr. Harry Noah

Alaska Mental Health Trust Office
718 L Street, Ste. 202
Anchorage, AK 99501

RE:  Juneau Subport Geotechnical Investigation Phase-lla
R&M Project No. 081176.1

Mr. Harry Noah,

Per our Phase-| and Phase-lla scope of work, R&M Engineering, Inc. has conducted research on
previous geotechnical information within a 1,000 feet radius of the envisioned Mental Health
Trust parking garage and office building projects. The gathered geotechnical information shall
aid the future geotechnical work and shall provide relevant information in the design of the
foundation of the proposed structures.

Briefly, the researched geotechnical information is presented in different Divisions as follows.

e Division | is the Location Map which provide the approximate locations of the compiled
researched geotechnical information presented in this report.

e Division Il to Division VIII represents previous geotechnical investigations with
geotechnical reports and recommendations.

e Division IX includes geotechnical information on the existing prominent buildings in the
absence of geotechnical report, or related plans and drawings. The geotechnical
information of the existing buildings was established either from verbal knowledge of the
building owners, maintenance personnel, or other contacted persons, from the available
boring logs only, or from other office documents describing the building.

We look forward to be of service to you in the next phase of work at the sub-port office site.
Sincerely,

R&M ENGINEERING, INC.

Edmon C Michael C. Story, P.E.
Geotechnical Engineer Civil Engineer
Attachments

CC: Tim Spernack
Malcolm Menzies, P.E., L.S.

1:2008\081176.1\090403, subport letter.doc

SERVING SOUTHEASTERN ALASKA FOR OVER 38 YEARS
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MAP OF PROMINENT BUILDINGS WITHIN 1,000

iy

#

. OF PROPOSED BUILDING

@ JUNEAU CENTENNIAL HALL: SUBSURFACE INVESTIGATION; JULY 29, 1981
@ JUNEAU OFFICE BUILDING(WILLOUGHBY BUILDING): SUBSURFACE
INVESTIGATION; MAY 11, 1983
@ WILLOUGHBY BUISINESS CENTER, PHASE IlI; SUBSURFACE INVESTIGATION;
MAY 19, 1983
@ COAST GUARD STATION BUILDING ADDITION; EXCERPTS FROM SUBSURFACE
INVESTIGATION; APRIL 29,1994
@ GOLD CREEK BRIDGE; FOUNDATION INVESTIGATION, APRIL 1965
@ ADEC BUILDING; SUBSURFACE INVESTIGATION, AUG. 28, 1990
@ STATE OF ALASKA PUBLIC SAFETY BUILDING; BORING LOGS,
AUGUST 1970 AND MARCH 27, 2009
FEDERAL BUILDING; BORING LOGS, JUNE 1961
KTOO BUILDING
PROSPECTOR HOTEL
STATE MUSEUM

®
©
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2 SEADROME BUILDING
3 OLD NATIONAL GUARD ARMORY
44 ZACH GORDON TEEN CLUB

PROMINENT BUILDINGS WHERE GEOTECH INFO IS NOT APPLICABLE
(THUS NOT INCLUDED IN THIS REPORT)

9 ALASKA NATIVE BROTHERHOOD / TLINGIT & HAIDA CENTRAL COUNCIL
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@9 STATE OF ALASKA OFFICE BUILDING

€0 STATE OF ALASKA OFFICE BUILDING PARKING GARAGE

1) FIREWEED PLACE

€2 GOVERNOR'S HOUSE

€3 ALASKA AND PROUD BUILDING
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PRELIMINARY SUBSURFACE INVESTIGATION

JUNEAY CENTENNIAL CENTER

INTRODUCTION

The preliminary subsurface investigation for the proposed Juneau Centen-
nial Center has been completed. A total of two test borings were per-
formed at locations chosen by Ackley/Jensen, Architects, to yield the
maximum level of foundztion design information for this early planning
stage of the project. It is the purpose of this interim report to des.
cribe our preliminary field and laboratory investigation and the results
obtained; to analyze and interpret the results in terms of the geology
of the area and the design criteria as we know them; and finally, to
describe feasible foundation design alternatives and constructon proce-

dures.

SUBSURFACE INVESTIGATION

The test borings were performed utilizing a truck mounted, Mobile B4DH
model drill rig. The test borings were advanced by the combined use of 3
378" 1.D. hollow auger and 2 7/8" 1.D. flush joint drive casing. The
hollow auger was utilized until further advance of the boring proves
ém%ractica1 with this method. At that time, the flush-joint drive casing

was inserted into the hollow auger and was driven into the soil in advance

of the auger bit. At selected intervals, the interior of the casing was
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flushed free of cuttings (utilizing high pressure water; 2nd 2 bi-o:

roller bit, By this combinatior of wask boring and rotary drili:

methods, the test holes were advanced o a maximunm depth of 70", Sampl- -
of undisturbed scil in advence of the auger or casing was perforr::
utilizing methods described in ASTM 1586-727, "Standard Penetration Te:-
and Split-Barrel Sampling of Soils.” In this test method, a 1.4" 1. .
split-barrel sampler is driven into undisturbed soils in advance of + -
auger or casing with a 140 pound drop hammer free-falling a stande -

distance of 30". The number of such standard blows required to achic.

£

the final 12" of sampler advance is recorded by the geologist in char =

o3

of the drilling operation and normally renders a fairly accurate estime-

of s0ils bearing value.

At §' intervals or changes in soil strata, samples are taken and returred
to the surface where they are described in the geologist's boring log and
representative samples are saved in sealed containers for possible further

testing.

LABORATORY INVESTIGATION

The laboratory testing program was Timited to routine tests required to
establish the basic soil engineering parameters for each sgil tyoe
encountered. All testing was performed in R & M's Juneau laboratory in
acgordance with applicable ASTM test procedures. Soil classification *=

verify field classification was performed in accordance with the methosc

of the United Soil Classification System.




For a summary of all laborators -:zt results, the reader s referred to

"
1o

the anpendix of this rengrt.

SCIL CONDITICONS

Scil conditions at the site wer: focund to be fairly uniform overall. In
general, the surficial soil straztum is a manmade fill, consisting of
sand and gravel in the uppermos: (0' to 2') reaches. The fill material
below 2' consist of coarse "A.0" mine tailings ranging up te 18" in
particle thickness but averageing approximately &". The ™"A-J" fill
tailngs exist in an unstable [“ocse) condition with a large proportion
of open voids. The average gr:zin size decreases with depth until the
i1l material changes to a coarse SAND at a depth of 20' where it is
underiain by & loose, organic-rich, silty, fine SAND of intertidal allu-
vial sedimentary origin. The fine sand is underlain, in turn, by a
dense, sandy GRAVED stratum at a depth of 27' extending to a depth of
approximately 40'. At 40' the soil type changes to a medium dense, fine
to coarse SAND (with varying interbeds of gravel-rich SAND) which extends
to the maximum depth of our test boring--70'. For a more complete soil

strata sequence description, the reader is referred to the individual

boring logs in the appendix of this report.

GEOLOGY AND TOPOGRAPHY

The site is presently a level lying area occupied by several wood frame
structures including several two-story buildings now unoccupied and

formerly under U.S. Forest Service jurisdiction and use. The southwest

side of the site is bordered by 2tz Alaska National Guard Armory Building,
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The entire site grad
that was near zerc elevation prior tc site filling which begen shortly
after opening of the A-J gold mine. At that time, the site and others
along the existing Juneau water front provided a convenient and usefyl

dumping area for the large volume of waste rock (tailings) procuced daily

by the nine operation,

Soils existing immediately beneath the fill are predominently fine-grained
and organic-rich indicating an environment existed for a time prior to
filling in which little deposition or erosion was taking place 1in an
intertidal basin. Soils underlying the fine-grained soil are much coar-
ser, perhaps indicating that Gold Creek then furnished the majority of
sediment in the form of a deltaic deposit at Jeast 2C' in thickness.
The coarse grained deltaic deposit is underlain by finer material indice-
ting a greater distance from the sedimen source existed in a time prior
to the formation of the coarse deitaic deposit. No bedrock was contacted
at the site. Depth to bedrock is estimated to be in excess of 100
based on bedrock depth data extrapolated from the State Office Building

foundation information.

A1l described soil deposits were formed since the Pleistocene glacial mass
retreated from the Juneau area approximately 10,000 years past. At

which point in time sea level existed at an elevation as much as 600

higher than at present.




WATER TABLE CONDITIONS

s noted in the test borings variec co ‘—zrably with time

L%

of measurement indicating a strong tidal influence. eximum depth to
water was noted at 10:00 a.m. on January 19, 1981, v:2n it was 17'. The
following day at the same {approximate) time, the .2ler was noted at
17.5'. High tide on those days was 18.8' and 18.9' ¢: 1:14 p.m. and 1:59

p.m., respectively.

Water level in Boring 2 was at 13' near the time of +igh tide on January
20, 1981 {1:59 p.m. at 18.9'}.

The tenperature of the water in the test boring at 25' was measured by
thermistor probe and remote readout after stabilizingc over the weekend of
January 17 through 19, 1981, and was found to be 40°F., #0.1°. Air

temperature at the time was 46°F.

No direction of ground water movement was discernabie by methods which
could be performed within a reascnable cost range. It is presumed that
there is a general movement downdip {perpendicular to the contour) of the
nearest source of runoff which would be the hill behind the State of
Alaska Archives Building. The relative volume of fresh water is assumed
small due to the massive change of waterlevel within the fill soil caused

Sj tides in the Gastineau Channel.

PRELIMINARY CONCLUSIONS

The entire site of the proposed structure is uncerlain by a highly
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pervious ¢ rular fi11 te e depth of 20' or more which i¢ underlain, in

(48]

turn, by 7 Iz compressible soils for an additional &' to 10,

As we unde-ctand jt, the proposed structure may be of steel frame and

concrete pz-ol construction, a design which will impose "moderate" to

"high" fourdztion loads.

The genera: :site grade will probably be changed 1ittle from the existing.
Given the ebove knowledge and assumptions, we conclude that the structure

may be fourded on any of the following alternative foundation systems.

This foundation design alternate consists of the design of a rein-
forced concrete grade beam and spread footing system bearing on an
engineared fi11. All load bearing areas must be overexcavated to a
depth of &t least 4' to 6' below footing lines and grades, then
“proof-rolled” by means of & vibratory drum type compactor of at
least 10 tons. This will serve to dynamically consolidate the
highly pervious and unstable A-J fill and will create a stable base
on which to form the engineered fill embankment. Returned fill
material must consist of non-frost susceptible granular material
placec in 12" to 24" {loose) 1ifts compacted by the above referenced
. method o at least 95% relative density as measured by AASHTO Test
T-180<. A soil bearing pressure of 4000 PSF may be utilized for

foundztion design purposes for foundation designed to bear on the

enginczred fill,
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~°5 foundetion design alternative consists of & driven pile founda-
“ion system transmitting foundation loads to a competent bearing
stratum at depth. Test borings indicate that a competent sandy
cravel bearing stratum is present at a depth of 25' to 30' with a
total thickness of approximately 15° to 20'. ¥e suggest the use of
iriven steel pipe piles penetrating at least 3' dnto the above
referenced stratu. The piles should have reinforcing shoes welded
at the point end to resist deformation potentially caused by driving
through the boulder-size fill material. A closed end pipe pile may
be used or, an open end pile could be used and drilled/jetted to
clean the interior of debris. In either case, the pile should be
filled with concrete and have a suitable interior reinforcing steel

section.

Studies by the Alaska Department of Transportation and Public Facilities
in connection with construction design for the Gastineau Channel 3ridge
indicate that there is & possibility that the fine, sandy soil of the
type underlying the i1l would respond to strong seismic activity through
a process termed liquifaction. Liguifaction results from induced motion
of interstitial water and can result in flow of the soil where it is
unconfined. In the case of the project site, the net result of liguifac-
tior could be differential grade changes reflected toward the surface.
For example, in areas extremely susceptible to liquifaction, the 8' to

10" thick stratum of sediment involved could undergo a volume-reduction

threugh Tiguifaction with the por water migrating vertically into the
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then consolidate causing further settlenment,

0f the two foundation alternates referenced herein, the structure founded
on a pile foundation may be the most likely to survive the effects of
tiguifaction-induced settlement with damage limited to unsupported floor
slabs and utility connections. The spread footing/grade beam foundation
system would likely suffer some differential displacement and resuit in
possible structural damage. The effect of utilizing a vibratory compacter
in the overexcavated areas is unknown but it will consolidate the "A-J"
tailings so that during an earthquake of heavy magnitude or an extended

time duration will be minimized.

In summary, the relative potential for liquifaction is unknown but should

be included in the earthquake design process as required by code,

CLOSURE

Because of the relatively long distance between test borings, the subsur-
face soils information herein is strictly applicable to the immediate
proximity of each boring. This is in keeping with the intent of this
preliminary report. Soil strata as projected between borings may be

utjlized for planning purposes for the location of future test holes

after the actual site of the structure is finalized.
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A AUGER SAMPLE
Ts SHELBY TU3E
. . T MODIFIED SHELBY TUBE
. Bs BULK SAMPLE
' SAMPLER TYPE SYMBOLS |
] CRGANIC F %L .
as] Seeme gRavEL
) Corars A
oy 4 P e
ST m B oenCK
. : SAND W o wssiE
SOIL SYMBOLS
i\, A
s =
| FB
PROPOSED ; . GRIb.




Q3A0Hdd Y
o f

i L3 v m
GUNISSVd IN3OHID = SISATYNY FADIS (HION : : ISANVINIY
co |6 Gyt [EgsT ar [ 1€ | 9| 69 I8 | 98 O011=G " 6L 9/
St B el etg €T 1 L | Gn | 4% el £-Gge Z7HL | n/¢
L Or | en | L) g u6 05—G" 8N _ 01/1T
IR er | LE ] 89| &g G =Gt 6/1
eT TT [ 9e | mir | 65| 0L |08 Oh-5 Gt 8/t
8 L GT | €€ gn| 29 [ 89 | nl| n8 Ge-G tE L/T
Tt ST L gz | an) 29| 1L |8l g 08~5°g2 : 9/1
RE B LT | gL | ¢8| Lo| ool Ge-GUEe T-HL | /1T
T TINGD ALISNIIALISNTA] 1 g | - 545 . . oa o By |
SV son | ama | oram b e VT ] g fe00 | oo 07| 002 | O | O v |, 8/€ 1,2/ 1e/8 ) 0 .2/11] HLd3Q ONONIMOE® 'ON HYVT

4._.45 ._.mw.w. AHOLVHOEYT dJO AHVANWNS

=R vASYY SANVEIV aequep RfUURjue)  AWVN 1Ja3roud
SLNV1ITNSNOD
1g/0e /1 TY01907039-ONIUIINIONI TOIPET 'ON LD3r0Hd
N B Y




H EH H EEEEEEEEEEN

JUNEAU CENTENNIAL HALL
SUBSURFACE INVESTIGATION

April 30, 1981

R & M Project No. 032122




TABLE OF CONTENTS

Page
Introduction 1
Field Investigation | 1
Laboratory Investigation 2
Soil Conditions 3
Water Table Conditions 3
Geological Conditions 4
Conclusions and Recommendations 4
Closure 6

Appendix:

Boring Nos. 1, 2, 3, 4, and 5
Soil Boring Locations

Summary of Laboratory Test Data
Earthquake Information




JUNEAU CENTENNIAL HALL
SUBSURFACE INVESTIGATION

INTRODUCTION

The foundation soils study for the proposed Juneau Centennial Hall has
been completed, A total of five test borings were performed in two
states; the first stage was completed February 1, 1981, and the second

stage was completed April 6, 1981.

It is the purpose of this report to describe the methods utilized to
conduct the subsurface exploration and laboratory tasks, and report on
our findings. We will then explain the findings in termms of the local
geology and site history as we understand it, and relate the findings to
the foundation requirements of the project as we understand them regarding

foundation design,

FIELD INVESTIGATION

The field investigation was performed by drilling five test borings at
Tocations shown on the attached location drawing. The choice of boring
locations was somewhat limited by the presence of unoccupied wood frame
dwellings. The test boring locations were chosen to yield a broad general

knowtedge of so0il conditions rather than site specific information.



The borings were performed utilizing rotary drilling methods and a truck-
mounted Mobile B4OH model drill. In this method, 2 7/8" I.D. flush-
coupled casing is driven to depth, then “"washed" free of internal debris
by a water jet and tricone roller bit. Undisturbed soils in advance of
the auger are then sampled utilizing & 1.4" 1.D. split-barrel drive

sampler in accordance with methods outlined in ASTM 1586-73T,

In this test method the sampler is driven 18" or to refusal utilizing a
140 pound drop hammer free falling a measured 30" distance. The number
of such standard blows required to effect the final 1' of advance is
recorded and used to render a fairly accurate estimate of the bearing
capacity of the soils. The sampler is drawn to the surface where the
contents are logged by the geclogist in charge of the drilling operation
and representative fractions are sealed in airtight containers for further

study.

The location of each test boring, as shown on the attached location draw-
ing, was referenced from building Tocations shown on a topographic and
utility maps as furnished by the Engineering Division of the City and

Borough of Juneau.

LABORATORY INVESTIGATION

The laboratory investigation was limited to those routine tests for soil

classifications and establishment of basic engineering parameters. All

tests were performed in accordance with applicable ASTM test procedures.




SCIL CONDITIONS

S0il conditions were found to be fairly uniform over the entire site.
The surficial soil stratum which extends to a depth of £20' is a manmade
fill of mine-waste consisting of gravel and cobble-size rock fragments in
a loose matrix of medium to coarse SAND. The material is loosely consoli~
dated and well drained and overlies a former soil intertidal soil stratum
of silty SAND, black in color due to the presence of organic silt size
particles. This material is Toose to medium dense in consistency and
becomes progressively more sandy to a depth of 27'. At +27', the
intertidal alluvium is underlain by dense, brown, sandy GRAVEL, largely
impervious and which extends to an average depth of #37', where it grades
quickly into a Toose to medium dense, brown to gray SAND, highly pervious
in nature which extends with little change to depth of at least 70%, the

maximum depth test boring on the project,

WATER TABLE CONDITIONS

The water table conditions are detailed in our preliminary report and
Tittle further information was gathered, save for water level observations
in Test Hole 5. An observation not noted in our preliminary report
concerns tidal influence on water levels in excavations for the foundation
of the State Office Building parking garage. In excavations on that
project, the writer personally observed tidal related water leve! fluctu-
ations of 3' or more on any given day. The surface elevation of the
site is similar to the project site (£26'). The subject excavation

was approximately 8' in depth with a maximum tide of +18' during the

period of observation.




e

GEOLOGICAL CONDITIONS

The topography of the site is the result of extensive filling by man in
the period 1920 to 1950 when the A-J gold mine was in production. Tailings
{waste rock) were hauled and dumped on existing tide flats to provide
level land for development and growth of the city. Prior to filling the
average ground surface elevation was +b M.L.L.W. based on fill thickness

information from our drilling program.

The soft or loose intertidal sediment which underlies the fill is fine
grained in nature which indicates it was deposited during a period of
relatively quiet conditions. The dense, sandy GRAVEL deposit underlying
the intertidal sediment is related to high energy deposition conditions,
possibly a turbidity current or flooding caused by post-glacial in the

Gold Creek basin.

CONCLUSIONS AND RECOMMENDATIONS

Subsurface exploration results indicate that the surficial scils existent
at the site are not suitable as a base for reinforced concrete spread
footing and grade beam foundation system. Their "Toosely" consolidated
condition throughout the entire 20' thickness suggests that a driven
pile foundation system is required to support foundation loading which
we understand will range up to 200 kips in the main building column

areas.

Test borings indicate that a satisfactory bearing stratum exists beginning

at approximate Elevation -2.0' and extending to Elevation -12' to -15',




A1l test borings indicate this stratum exists and is of substantially
uniform density throughout the area which extends from the existing
State Office Building to the National Guard Armory. Stratum thickness
varies between 10' and 15' and penetration test values range between 22

and 39.

Soil type and density factors suggest that single piles driven to Eleva-
tion -5,0' should achieve a maximum of 50 tons/per square foot of point
resistance and will accumulate an equal amount of skin friction resis-
tance. Modifying the total of 100 tons by a safety factor of three
indicates a safe bearing load for individual piles in the 30 to 35 ton

range may be utilized.

The presence of salt in the ground water beneath the site along with
oxidizing conditions as indicated by soil coloration are factors mitigat-
ing against the use of ordinary steel as a pile material. If structural
engineers' analysis indicates that steel piling must be utilized, we
recanmend that the piling should consist of a corrosion resistant alloy.
- If steel piling must be utilized, we recommend the use of a cleosed end,
heavy wall pipe design being concrete filled. H-section steel piles may
"punch through" the bearing stratum before achieving adequate point resis-

tance.

If your analysis indicates that treated wood piling are the most cost-

effective alternative, we recommend that the tips be prepared with steel

bands to help avoid damage when driving through the uppermost 20" of
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£i11. The banding will become increasingly important as the fill is

consolidated during driving of pile groups.

Areas to be covered by cast concrete floor slabs should be prepared by
overexcavation the existing fill at least 18" below grade and compacting
the soils exposed at that depth utilizing a vibratory drum compactor
until induced settlement becomes negligible with each pass. The excava-
tion should then be backfilled to grade in 9" (lcose) 1ifts compacted to
3t least 952 relative density for the material utilized. A “free-float-

ing" slab design is recommended.

Drainage of surface water in areas not served by storm drains should not
be a problem. The porous fill acts as like a massive vertical sand drain

for all water incident on the surface.

CLOSURE

The subsurface information herein has been derived by extrapolation

between bore holes. Therefore, actual field conditions may vary from

“those presented herein. If this 1is found to be a problem serious enough

to cause a major review of foundation design, we would welcome the

opportunity to comment on the changed cond1t1qg%gumghposs1b}e design

: *%a

alternatives.,

-

Joseph L. Connolly Va!ca]m A Menzaes
Engineering Geologist Civil Engineer
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Date Completed: 1 /20/8I

LOCATION SKETCH ~No Scaole

lBOR%NG NUMBER : 1

i

DEPTH (FT)
LOCATION

TRCIER

son.

GRAPH

SOIL DESCRIPTION

L AL
-::Q
Ry

£

MANMADE FILL

JRY

T
» b
A v

©

|

w

X
PR e

H

I
(I
B |

R QN e A A - TN, ™R VT, W
Co

(@ ss, 6 - NO SAMPLE RECOVERY

(2 ss, 8 - NO SAMPLE RECOVERY

41¥ 2:00 P.M. 1/20/81

(3 Ss, 10 - NO SAMPLE RECOVERY

I 10:00 ALM. 1/20/8)
LO°F - WATER; 46°F. - AIR

(@ ss, 24 (ROCKS) - NO SAMPLE RECOVERY

OPEN GARAGE

. DRIVEWAY
& N

B

-1

NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS.

EXPLANATION

U OLLN, CROUND

ol ORGANIC MATERIAL
5 Littie Visible 1ce O-10 Wy
3 ¥ .8 — ICE DESCRIPTION
SAMPLE NUMSER

Ss,72,57 1%, 85.9pct
- pRY DENSIYY

WATER CONTENT
BLOWS/FOOT
SAMPLER TYPE

U] L W wo, WATER TASLE

BEDROCK

L FROTEN GROLIND W D -WHILE DRILLING

TYPICAL SOILS LOG | AB-AFTER BORING

MEDIUM DENSE, GLACK AND GRAY, FINE -

Ss (4" SPLIT SPOON WITH 140 LB WANMER
81 147 SPLIT SPOON WiTH 340 L8, HAMMER
Sh 28" SPLIT SPOON WITH 340 LB HAMMNER
§p 25" SPLIT SPOON, PUSHED

A AUGER SAMPLE

Ts IHELBY TU2E

Tm MODIFIED SHELSY TUBE

8y BULK SAMPLE

SAMPLER TYPE SYMBOLS |

MEDIUM SAND WITH TRACE GRAVEL AND
SHALL FRAGMENTS WITH OCCAS1ONAL WOOD
FRAGMENTS (INTERTIDAL SEDIMENT)

ORGARIC
asdd ] MAYERIAL

=%

:

po22d GRAVEL
COBBLES 8
BOULDERS

p—

et ® ss, 16, 32% | sanD B icE, wassvE
52 TL_SYMBOLS
TS M (e
E PROPOSED GRID

T ORD 4

| oate. o /8

‘i‘-‘!&M CONBLHLTANTS, INC.

ANBINALNE BROLFHRIAYE - e L R Ia*w'vﬂﬂ.]

CENTENNIAL . CENTER
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BORING NUMBER: 1

Dgte Compieted: 1/20/8i

L OCATION SKETCH

. No Scale

DEPTH (FT)

=3
g SOIL DESCRIPTION

LOCATION

.

MEDIUM DENSE TO DENSE, BROWN AND GRAY
BROWN, SANDY GRAVEL TO 1.5"¢

® ss, 30, 11% - DELTAIC DEPOSIT FROM

@ ss, 50, 8%

® ss, 16, 13%

GOLD CREEK

NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS.

(9 Ss, 15, 18%

0 ss, 14, 17%

MED1UM DENSE, GRAY, FINE - COARSE SAND
WITH ORGANICS AS BLACK SILT AND SHELL
FRAGMENTS (BOTTOM SEDIMENT)

EXPLANATION

— LA LIN
o] ORGANIC MATERIAL

b ' Littie Visible lce O-10 Vy
o Ly g “ICE DESCRIPTION

SR T SAMPLE NUMBER
ek (555,72,52 1%, 85.9pcf
b ORY DENSITY
WATER CONTENT
BLOWS/FOOT
SAMPLER TYPE

S LW wp WATER TASLE

BEDROCK

b FROZEN GROUND W -WHILE DRILLING

TYPICAL SOILS LOG | AR-AFTER BORING

Ss L€ TSPLIT SPOON WITH 140 LA HAMMER
S1 14" SPLIT SPOON WITH 340 LB. HAMMER
Sk 287 SPLIT SPOON WITH 340 LB HAMMER
§p 2.5° SPUT SPOON, PUSHED

A AUGER SAMPLE

Ts SHELBY TU3E

Tm MODIFIED SHELBY TUBE

M1 BULK SAMPLE

SAMPLER TYPE SYMBOLS |
GRGANIC

E MATERIAL

=
Sy

SAND

GRAVEL
'.. COBBLES &
TN A BouLDERS
’ \3

ﬁf BEOROCK

IEM

OWN MES. )
CKD g e

[oate. 170

iFIS.M GGNHULTANTBEJ 1
SR EERR  SEOLONIETE  PLANKERE  BURYEYORS

INC.

CENTENNIAL

i ICE, MASSIVE
L SYMBOLS
(fs.
PROPOSED =

CENTER

PROJ NG 132101
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Date Completed: 1 /20/8]

LOCATION SKETCH _No Scole

pomme NUMBER 1
£

LOCATION

=1
5 SOIL DESCRIPTION

T

brd

T 1T

|

LR

@ Ss, 29

(2 ss, 32

@3 ss, 19

B ss, 19

NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED B8Y SURVEYING METHODS,

EXPLANATION

Py e A L)

et b QRGANIC MATERIAL
':’g-; Little Visible ice O-10 Wy
oA LW o SICE DESCRIPTION
‘5“5 SAMPLE NUMBER
2! 5s,72,571%,85.9pcf
o \m DRY DENSITY
o % WATER CONTENT

=5 BLOWS / FOOT
e SAMPLER TYPE

9 LW _wn WATER TABLE

L _aPPROX STRATA CHANGE
BEDROCK

L FROZEN GROUND WO -WHILE DRILLING

TYPICAL SOILS LOG | A 8-AFTER BORING

BOTTOM OF BORING - 1/20/81

Ss L4 SPLIT SPOON WITH 140 LB HAMMER
St 147 SPLIT SPOON WITH 340 LB HANMER
Sh 28" SPLIT SPOON WITH 340 LB NAMMER
8p 2.5 SPLIT SPDON, PUSHNED

A AUGER SAMPLE

Te SHELSY TUIE

Tm MODIFIED SHELBY TUBE

Bs BULK SAMPLE

SAMPLER TYPE SYMBOLS |

oai] CRGANIC IIE

MATERIAL pLasd GRAVEL
COBBLES &
BOULDERS

s
BEDROCK
- ICE, MASSIVE

ik

M.E. &

DWN
KL wL.C

| oate. 1/81

Wi IR e BEOLIEIeTE Lt ] BUNVEYORS

R&EN CONBLULTANTS, INC.]

CENTENNIAL - CENTER

(£8

PROPOSED

GRID,

PROJNO 132101




f BORING NUMBER 2 Date Completed: | /22/8] LOCATION SKETCH . No Scale
v 20
b=t X i SOIL DESCRIPTION
p E - 3§
| Bk
Se| | NO SAMPLING IN INTERVAL 0' TO 13'. & TH-2
> ") ALL MATERIALS DRILLED ARE LOOSE A-J ’
’ '_, TYPE FILL WIT.H FRAGMENTS T0 18''¢ .
—— 224 | (0' TO 3.5° 1% DENSE & COMPACT) .
. y o
0! TO 21" LOOSE FILL CONSISTING OF
A-J MINE TAILINGS GRADING FINER WITH
DEPTH
o
[
ARMORY
OFFICE
=
<
5]
L

A Ss, 8 - NO RECOVERY IN CLEAN, COARSE

SAND AND GRAVEL

(2) Ss, 8 - NO RECOVERY. CLEAN, LOOSE
SAND IN ALL PROBABILITY

NOTE: DISTANCES 5SHOWNK ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS,

EXPLANATION

= L/, LN

- ORGANIC MATERIAL
0% Little Visible ice O~i0 Vy
b2 LW, g - ICE DESCRIPTION
(ESAHPLE NUMBER

8s,72,571%, 85 9pcf
b ORY DENSITY

WATER CONTENT
BLOWS /FOOT
EAMPLER TYPE

KLY wn WATER TASLE

BEDROCK

b FROZEN GROUND WO WHILE DRILLING

TYPICAL SOILS LGG | & B-AFTER BORING

Ss L4 "SPLIT SPOON WITH 140 L8 HAMMER
Sz 147 SPLIT SPOON WITH 340 (B HAMMER
Sh 28" SPLIT SPOON WITH 340 LE HAMMER
8p 257 SPLIT SPOCN, PUSHED

A AUGER SAMPLE

Ts SHELBY TUIE

Im MODIFIED SHELBY TUBE

B BULK SAMPLE

SAMPLER TYPE SYMBOLS |

MEDIUM DENSE, GRAY AND BLACK, FINE T0
COARSE SAND WITH TRACE ORGANICS AND
SHELL FRAGMENTS

@ Ss, 26 - N0 RECOVERY. COARSE BLACK

SAND WITH TRACE GRAVEL

iﬂ?ﬁ:ffg, ' SRAVEL
=R oriAe
% sLr pEOROCK
) ..SAINQ - CE, HA&SMIEI

Eu M.E.S.
! [+ SN

SOIL SYMBOLS 1}
-

SV

| DATE. 1/81

l R&EM CONSULTANTS INC:.]

KR MERRE AN OLDEIEYS W A bl SURVEYDRE

CENTENNIAL CENTER

41

PROPOSED

GRID

PROJ NG 1 3210




BORING NUMBER: 2

Date Completed: | /22 /8l

LOCATION SKETCH ~No Scale

DEFTHIFT)

LOCATION
SAMPLED

SOIL DESCRIPTION

DENSE,
GRAVEL

® ss, 66, 113

BROWN GRAVEL GRADING TC SANDY

(® ss, kb, 12%

Ss, 58, 9%

ROTE: DISTANCES SHOWN ARE APPROXIMATE AMD HAVE
NOT BEEN MEASURED BY SURVEYING METHODS.

EXPLANATION

QUND
ORGANIC MATERIAL

Littie Visible lce O-IG Vg
¥, g ICE DESCRIPTION

(554‘#’:_5 NUMBER
S5,72,57.1%,85.9pcf
L pRY DENSITY
WATER CONTENT
BLOWS /FOOT

Pnd 2

el S

40 SAMPLER TYPE
2 LY wp waTER TABLE

BEDROCK

L\ FROZEN _GROUND WD -WHILE DRILLING
TYPICAL SOILS LOG | A 8-AFTER BORING

s [ 4" SPLIT SPOON WITH 140 LB HAMMER
51 /47 SPLIT SFOON WITH 340 LB HAMMER
Sk 25" SPLIT SPOON WITH 380 LB HAMMER
Sp 25" SPLIT SPOON, PUSHED

A AUGER SANPLE

1y SHELBY TU3E

Tm MODIFIED SHELEY TUBE

B BULK SAMPLE

SAMPLER TYPE SYMBOLS |

twu
Mo

'_?._ATE. 1/ 8t

BEOLDWIETR [ W ] "R YyOEE

! R&EM CQNBULTANTB‘L iNC.]
aMBINAERE

ﬁf;":_:jz GRAVFL
g COBBLES &
E cLay ({_J eovioens
m sur %’,“)‘”’ BEDROCK
; SAND 1CE, MASSIVE
~EBIL SYMBOLS |}
"= M G
= .
PRQPOSED GRID

PROJNG 13210

CENTENNIAL CENTER
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BORING NUMBER 3 Date Completed: 4/1/8) LOCATION SKETCH No Scole
£
z £ s SOIL DESCRIPTION
s

LOOSE GRAVEL, COBBLE AND BOULDER StZE
- ROCK FRAGMENTS WITH IHRTERSTITIAL
FILLENGS OF SAND - FILL -
b $ 04 P
8 1D ss, 16
- @)-55.-13 SEE SOIL BORING LOCATION MAP
MEDIL + ~ENSE, BLACK TO GRAY, SILTY TO
204 ; ] » : TANCES SHOWN ARE APPROXIMATE AND HAVE
| SLIGHTLY SILTY SAND WITH SHELL FRAGMERTE NOTE: DIS
: " . A“B UDGD PART[CLES _ ‘NTERT{DAL NOT BEEN MEASURED BY SURVEYING METHODS.
| A4 ALLUVIUM -
oy @ Ss. 12 EXPLANATION
- ="- ’ = L, 2L
R ==IT " ORGANIC MATERIAL
8 9| Little Visible ice O-10 Vg
- " 55d | W g - GE DESCRIPTION
s (ﬁg':”?éf 57155 85 9pct
miRs: @ Ss, 24 T Oy newsire
o[ DENSE, BROWN, GRAY, SANDY GRAVEL WITH siow TATER CONTENT
304 | SOME COBBLES B SAMPLER TYPE
s _‘_. Y wo WATER TASLE
—1 [-+:g A1 T L 2PPROX STRATA CHANGE
'<$3;.- (5) ss, 36 BEDROCK
— S L_FROZEN GROUND i -whiE DRILING
F e TYPICAL SOILS LOG ) AB-AFTER BORING
— 3]’.’- St L4 °SPLIT SPOON WITH 140 LE HAMMER
1 S5 14" SPLIT SPOON WITH 340 LB HANMER
W Sx 25" SPLIT SPOON WITH 340 LB NAMNER
. 6) Ss, 32 Sp 2.5° SPLIT SPOON, PUSHED
N R A AUGER SAMPLE
. & ;:. iﬁé‘o%t";y g:ﬂar TUBE
et ' MEDIUM DENSE GRAY-GREEN, FIKE TO LOARSE Bs BULK SAMPLE
o] ] SAND WITH SOME FINE GRAVEL SAMPLER TYPE SYMBOLS |
o) greams araver
oo COBBLES &
=k B soioes
] m sur BEDROCK
- " : 4 sdwD ' Ik, Missive
BOTTOM OF BO™ 1A B EWEo]

Y - J

o ) (en N
L CENTENNIAL CENTER [};—

ko Jc R&EM CONSULTANTS, mc.] . )

DAYE 4‘7" [ [ 1 2o 0 1 8 1§ BROLORINTS [ W ) By EYORE Pﬂo J RG

8 i e 1 BORING NO. 3
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BORING NUMBER 4 UCTaote Completed: 4-3-8] LOCATICN SKETCH No Scole
£ 5¢ )
iEorlee 50iL DESCRIPTION
SRS
EERE2Y
) Kl
| Amu AL
L1 1o} ] DROVE 2 7/8' 0.0, CASING WITH LITTLE
ocﬁ} DIFFICULTY TO 17.5'. HO SAMPLES AS
L J 10 CASING HAD 12 OF DEBRIS AUCUMULATED
Oé INSIDE AFTER 17.5' DRIVE.
= P
R
05
104 'QC
O
{190
L
NG
Qg
WO s SEE SOIL BORING LOCATION MAP
200 A,{ LOOSE TO MEDIUM DENSE, GRAY BROWH, oW ARE APRRO Te ano
g - N N - NOTE: DISTANCES SHOWN BROKIMA ND HAVE
//, SILTY, FINE-MEDIUM SAND WITH ORGAHIC NOT BEEN MEASURED BY SURVEYING METHODS.
| []| RiCH, BLACK ZONES 14' TO 21' AND 2h4'
L T0 26
»;IX 2 EXPLANATION
_— ,..E N e UNFRULEN GROUND
/ [ ORGANIC MATZRIAL
e 21 T Little Visible lce 0-10 Wy
S / A Y, o S ICE DESCRIPTION
2 SAMPLE NUMBER
- oS 5s,72,571%,85 Spct
LN @ S5 L, osr oensiry
oo WATER CONTENT
1o {Qeof | DENSE, BROWK GRAY, SANDY GRAVEL WITH (oS BLONS/F00T
Qéo SOME COBBLES i T
Y 0‘,‘ 5.0 wn WATER TASLE
L |5 U ampige STRATA CRENGE
,Qoéx @ ss, 32 BEDROCK
b |0, ’ %
‘Dp L TROTEN SROUND WD -WHILE DRLLING
"'_0:00 TYPICAL SOILS LOG | A B-AFTER BURNG
" b%g Ss /4 SPLIT SPODN WiTH (40 L8 HAMMER
Py Sy /4] SPLIT SPOON WITH J40 LB HAMMER
‘.9!5’,'; Sh 287 SPLIT SPOON WiTH 340 (8 HAMMER
A - y $p 257 SPLIT SPOON, PUSHED
,‘_."‘,3'& @"55’ e A AUGER SAMPLE
ool 5.5 ]| KEDTUM DENSE, GRAY LaOWN, PERVIOUS T s e oy ruse
T s SAND Bs BULX S4MPLE
- SAMPLER TYPE SYMEOLS |
] A 'c :SB:‘:’T
BOTTOM OF BORING Borl Gians  Bisiy emevme
| . co8a.ES 8
E Liar Kg BIULDERS
| W sy &\51 BEDROCK
z % SEND {“g CE;MASSIVE
EBI. SYMBLLS
U . ! )
(own wi h (¢8
. CENTENNIAL CENTER | F=
tXD JdG SULTANTS, INC. ‘
a7 4.6.8) R e i BORING NO. 4 ProJ N0 032122
TS an -

fa s




[NTERMIXED FILL AND BLACK ORGANIC
SILT AND SAND (18.0' TO0 21.0')

1 Ss, 22

MEDIUM DENSE, GRAY BROWH GRADING TO
BROWN SAND, TRACE SILT

2 5s, 22

BURING WUNEBLR o Dz Lowpieted h/6/8% LOT LTI SEETO hNo Sooce
E :5};
B oz SOt DESCEIPTION
L & jw X
[ f: Lo
S f E*z_' “
PA
e
b . % e} L
LY o
59
10
A.B.
E/6/78Y (1:00 P.M.)

SEE SOIL BORING LOCATION MAP

NOTE: DISTANCES SHOWK ART AFFROXIMATE AND Havi
NOT BEEN MEASURED EY SURVEYING METHODRS.

EXPLANATION

30

DENSE, BROWN GRAY, SANDY GRAVEL,
TRACE SILT

3 Ss, 39

P UL L N BROJN

- ORGANIC MATERIAL
Little Vis:bie ice 010 Wy
LW, g SICE DESCRIPTION

SAMPLE NUMSER
Gg, 72,57 195,85 Spct
- pRY DENSITY
WATER COYTENT
BLOWS S FOOT
SAMPLER TYRE
DLW W WATER TABLE

BEDROCK

S FROZEN CROUND W O -WHILE DRILLING

TYPICAL SOILS LOG | A 8- AFTER BORING

MEDIUM DENSE, OLIVE BROWN,

b 55, 10 nCLEANT SAKD

Se L4 "SPLIT SPOOK W.TH 140 LE HAMMER
Sy [ 47 SPLIT SPOON Wit 340 LB HEMMER
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A AUGER SAMPLE

Ts SHELBY TU3E
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May 21, 1981

5
™
S)

Mr. Malcolm Menzies

R&M Consultants, Inc.
6-1/2 Mile Glacier Highway
Box 1786

Juneau, Alaska 99801

Re: Juneau Centennial Hall — Subsurface Investigation
Dear Mr. Menzies:

During our conference call of May 20, 1981, which included yourself,
Mr. Wayne Jensen, and members of our firm, we discussed certain site
preparation items which you feel are required if the building design is
to be based on spread footings and a ground supported siab.

In order that we do not misinterpret your recommendations, the following
items are my recollection of our discussion:

1. The site must be overexcavated approximately 5 to 6 feet, with
maximum expected to be 7 feet. This overexcavation is to extend
approximately 10 feet past the building line.

2. After overexcavation, compact the exposed soils with a heavy vibra-
tory drum compactor.

3. Backfill with a compacted fill placed in 9-inch lifts. Excavated
material may be used, but will probably require some sorting and/or
blending with imported fill material.

4. Based on the above items, a minimum footing load of 3000 pounds per
square foot may be used. This figure may be increased, based on vour
present review.

5. Total settlemeat should not exceed 2 inches maximum across the
building going from land to water side, with settlement at and
between individual columns being a proportionate part of the total
across the building.

The sbuve points should be confirmed in your revised report. In addition,
we ask that vou address the following items relating to a spread fooring
design:



4.

5.

Malcolm Menzies May 21, 1981
Juneau Centennial Hall - Page 2
Subsurface Investigation

What is frost depth and recommended depth of the bottom of fedtings
below adjacent finished grade?

What is the lateral resistance of the soils?

What is the recommended sleope for temporary excavations and permanent
fillis?

What compaction test procedure is recommended?

What is the recommended site period for seismic design {Ts)?

Your soils report dated April 30, 1981, recommends pile footings. Pur-
suant to our conversation of May 20, 1981, we are proceeding with design
development based on the spread footing concept. In the final construc-
tion document design phase, we must also consider the cost effectiveness
of a pile supported structure. In order to complete such an analysis, we
request that you review the following items and address them in vour
report:

1.

Pile loading is predicated upon a square foot of pile tip on the
bearing stratum, plus an equivalent amount of skin friction. Will a
pile of lesser tip area be subject to a load reduction on a straight
line basis calculated on tip area?

Loads for a square foot pile tip area are given as 30 to 35 tons.
Can this be quantified more exactly? As it now stands, we must
design to 30 toms.

Should down-drag in the A J fill material be considered if we do
not overexcavate and compact?

what is the recommended pile spacing for pile groups, and is there
any load reduction due to groups?

What is the available uplift capacity of the piles?

What lateral resistance value may we use for piles driven in the A
J fill, and where is the point of fixity?

Per our telephone discussion, displacement piles will penetrate the
£i1l without undue difficulty; this includes wood piling, provided
a shoe is placed on the tip.
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Mr. Malcolm Menzies May 21, 1981
Re: Juneau Centennial Hall - Page 3
Subsurface Investigation

8. What is the expected settlement of a pils loaded to 30 tons?'

9, As discussed, an alloy steel pile is a costly item, and a reduction
in pile shell thickness for a standard steel pile is probably the
most effective way of allowing for the saline environment.

10. The structure will be placed on a fill approximately 3 feet above
existing grade. What effect will this bave on the A J material so
far as settlement is concerned? If pilings are used and this com-
pacted £ill is placed, is it necessary to excavate the top 18 inches
of existing ground, and should the fill be placed prior to driving
piles?

11. Per your comments, vou do pot recommend precast concrete piling due
to susceptability to damage and local contractor unfamiliarity.
Please confirm.

12. We note that no sieve analysis or proctor density tests are iacluded
in the soils report. Were these performed, and if so, what were the
results?

The overexcavation and backfilling of the building site is a costly
item. Earlier this year, we briefly discussed the possibility of vibro
flotation or some other method of consolidating the A J fill. Enclosed
is a report discussing dynamic consolidaticn for demsifying loose ma-
terials. We would appreciate your review of tiiis method as to suitability
to this particular project, as we can foresco a major cost savings if
such a system is applicable.

Sincerel. vours,
ey L am b E e
e A
Gene Johowo:n
GJ/st
Enclosure

cc:  Wayne Jensen
Ackley/Jensen Architects, AIA, Juneau
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,namic ConsJlidziion—
dramatic way to strengthen soil

This method of densifying, and
thus strengthening, scils is simple.
Just fift 3 heavy weight-—weighing
30 to 100 tons—and drop it on
the soil. The authors, who have
ysed it on several projects, say it
is a quick and econcmical way to
solve deep compaction problems.

8. D. BAMASWAMY, PE_ F._ASCE
Associate Professor

Department of Civil Engineering
Nationat University of Singapore

8. L. LEE PE, F ASCE
Professor and Head
Department of Civit Engineering
National University of Singapore

I U. DAULAH, M. ASCE
Regional Manager

Technigues Lous Merard S A,
Singapore

WHAT 8 Donamic CONSOLIDATION and
how does 1 work? Basically, it's just a
very dramotic way to strengthen loose
soil. The theory and its accompanying
technique are simplicity itself It is
done-quickly and economically—by
dropping 2 heavy pounder {weighing up
to 88,200 ik or 4 x 10* kg) from a height
varying between 50 to 148 ft {15 to 45
m). The weight, the height it's dropped
from, the number of drops per pass and
the number of passes needed to achieve
required compaction levels—all these de-
pend upan the thickness of ground to be
compacted, the nature of the soil in-
volved, the groundwater level and the
consistency of the material underlying
the soil to be compacted. The Dynamic
Consolidation technique has recently
been successfully used in Singapore to
improve the properties of loose ground up
to about 26 ft (8 m) in depth by deep
compaction for different types of soil—
such as silty clay, peaty clay and dredged
granuiar fill.

Table 1. Soil propertias before and afizr treatment
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From experience gained from various
jabs in which the authors were involved
(either as conmsultants or advisors to the
owners), it has been proved that the
method provides a quick and sconomical
solution to a varicty of deep compaction
problems. '

Silty clay )

One such Singapore project required
construction of an air cargo terminal to be
built on ground consisting of loose silty
clay fll, varying in depth from (6 0 26 £
{510 8 m), which overlaid a stiff silty clay
bed. In conventional construction prac-
tice, pile foundations would have been
used to transmit column loads to the hard
bottom (seme 49 ft or 15 m below ground
tevel}. Also, suspended flooring would be
used o overcome excessive settlements
stemming from the thick loose fil. An-
other solution: improve strength and set-
tlement characteristics of the fill by deep
compaction—so that ordinary spread
footings for foundaticas and slab-on-
grade Booring could be used without hav-
ing to worry about bearing capacity and
settlement problems. Although it 15 well
known that compaction of such deep Alls
of silty clay is neither economical nor
practical by commonly used methods, the
comipaction job was, however, successful-
ty accomplished by using Dynamic Con-
solidation,

In order to improve the Gli, require-
ments called for bearing capacity of 2
tons/{tF {200 kN/m?) for footing areas
and 0.75 tons/ft? (75 kN/m? for slab
areas—the maximum differential settle-
ment ¢riteria was set at (0 mm. The num-
ber of Blows and passes (under a 34,100
tbor 1.553 x 10*-kg pounder with an 82-It
or 25-m drop) was varied aver the site to
achieve required levels of improvement.
Optirmum energy levels for various areas
were determined by aciual field trials
fasting for two weeks (thereafter the job
was completed in six weeks). Photo A
shows the ground being compacted by the
falling weight, while Table | shows fill
properties before and after treatment.
Fig. 1 shows the extent of in-depth
improvement of the fill before and after
compaction. The terminal building,
which has been in operation for over four
vears, proves how successful deep com-
paction can be for a building site com-
posed maindy of yity clay &1

Peaty clay
In ancther project invobing the Dy
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namic Consolidation technigue, a con-
tainer yard and associated buildings were
to be built on a site with a subsoil profile
as shown in Fig. 2. Because of the loose
silty clay overlying the compressible pea-
ty clav, piled foundations with suspended
floor slab was an obvious solution. How-
ever, the confidence and experience ac-
quired by several successful deep-com-
paction jobs prompted Technigues Louis
Menard of Paris to propose that method
as an economical alternative, Consider-
able savings were possible (by having
footing foundations and foating slab on
compacting subgrade), which proved that
bearing capacity and compressibility
characteristics of the subsoil could be
improved to desirable ievels.

Although foundation consuliants were
not optimistic about the success of the
Dynamie Conselidation treatment, the

after binding it with stringent guar-
antees and a performance bond) because
of its confidence in the method. A pre-
: i as the first step. se

vels could be che-

”

t was, however, awarded o Men-

1o achieve requirad levels of improvement
specified: bearing capacity criteria of 1 tsf
or 100 kN/M? for focting locations and
Yetsf or 73 kN/m for floor areas with a
maximum settlement criteria of 10 mm}.
Table 2 shows soil properties before and
after improvement and Fig. 3 shows lev-
els of improvement in depth. It is inter-
esting to note (from Table 2} that the
silty clay was treated satisfactorily as
expected—by compaction—whereas the
nature and properties of peaty clay have
been changed beyond recognition due to
mechanical mixing of silty clay with pea-
ty clay during compaction under high
energy impacts. According to Menard,
mechanical mixing is possible if the un-
derlying material {of high void ratio} is of
limited thickness (up to 6 m) and if the
overlying material containing sand ex-
ceeds 50% (preferably sand only) but
does not exceed 5 m in thickness. Accord-
ing to its experience, peat up to I15-m
thick is treated by applying Dynamic
Consolidation 1o a thick blanket of sand,
which is punched into underlying soil
under heavy blows resulting in the forma-
tion of closely spaced, huge sand col-
umns, in addition to partial mechanical
mixing. Phote B shows the craters cre-
ated by impacts (which when filled and
treated with an ironing pass presenis a
level compact ground).

In both examples mentioned so far,
safe bearing capacities were determined
by load ‘tests on actual footing-sized
plates placed and loaded at actual depth
of spread footing. Total and differential
s€ttlements were ascertained by computa-
tions based on improved compressibility
characteristics. '

Dredged sand fill

Vast reclaimed areas comprised of sand

Dnpih (m}
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Fig. 3. Soit strength before and after trealment

Loose ground—either nalural or
man made-—presents difficult
geotechnical problems for the
construction of facilities such as
pavemnents, warehouses and
residential buildings. For suzh
light structures, piled
foundations may invariably
prove to be not only
uneconomical byt also relatively
time consuming.

Tabie 2. Peat properties belore and after treatment
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Because the lill consisfed of
fines up to 30% (with
groundwaler standing just 5 ft
below the surface of reclaimed
fand}, other available techniques
of deep-fill compaction were
egither inapplicable, impractical
or uneconcmical, Compaction
by Dynamic Consolidation was
chosen, after careful field trials,
as the best sofufion.

{about 20 ft or 6 m in depth and formed
by hydraulically pumping sand from a sea
bed) needed 1o be treated in order to raise
the in-situ relative density {from below
40% 10 above 75%) for coastruction of
runway, taxiways, and high-speed turn-
offs for the new Changi International
Airport that was under construction in
Singapore. Because the fill consisted of
fines up 1o 30% (with groundwater stand-
ing just 5 ft or 1.5 m below the surface of
reclaimed land}, other availablie tech-
niques of deep-fill compaction were et-
ther inapplicable, impractical or un-
economical. Compaction by Dynamic
Consclidation was chosen. after careful
field trials, as the best solution to the
problem.

The main compaction was carried out
intwo phases—witha 20x 201 (6 x 6 m)
square grid using 62.5 Lm/m? of energy
per Phase, Fig. 4 shows the siandard pen-
etration measurements before and after
compaciion (which s indirectly a mea-
sure of densification in depth achieved by
the application of Dynamic Consolida-
tion}.

Conclusion

Loose ground-—either natural or man
made—presents  difficult geotechnical
problems for the construction of facilities
such as pavements, warehouses and resi-
dential buildings. For such light struc-
tures, piled foundations may invariably

rvei |

Dagtt: (m)
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Photo 8 Crater formations made aiter pounding process 1§ completed

prove to be not only uneconomical but
also refatively time consuming. From the
experience of compacting deep fills by
Dynamic Consolidation, it has been
shown that the cost and time involved in
substructure construction may be sub-
stantially reduced by adopting footing
foundations for column-—and slab-on-
grade for flooring on cempacted
ground—in lieu of piled foundations and
suspended floor built on untreated
ground.

It's good enginecring practice to con-
struct pavements on compacted ground in
order to avoid those problems arising
from pavemnent defects and distresses that
involve recurring maintenance expendi-
ture and frequent traffic obstructions.
Dynamic Consolidation as an effective
method of deep compaction is thercfore
worth considering for pavement projects.

The surface setilements recorded after
compaction for the examples described
here were around 64 ft (0.19 m) for siity
clay: 3.3 ft {1 m) for peaty clay; and 1.97
{t (0.6 m) for dredged sand All. The total
energy of compaction used varied from a
fow of 100 Lm/m? to 250 tm/m. Levels
of improvement {in terms of salc bearing
capacity for shallow footings) reached to
almost 2 tsf (200 kN/m?} for silty clay
and peaty clay and above 2 tsf (200 kN/
M?) up to 4 1sf (400 kKN/m?} in the case
of sand. Thickness of ground treated in all
cases cited was between 19710262 1 (6
to § m).

The success of the Dynamic Consolida-
tion method of compaction very much
depends on careful choice of operationa

parametery contpatitie withogeotechnical

parameters. This, of course, requires ex-
pericace. Also, a pre-engincering study of
smail-scale field study 8 nvariably re-
quired for choosing optimuem energy fes-

¢ls in order to achieve specified require-
ments. The importance of suitable and
sufficient instrumentation before com-
mencement of compaction—and careful
monitoring of levels of improvement dur-
ing the compaction process—are neces-
sary parts of compaction of deep Ails by
the Dynamic Consolidation method.

Satems D Ramaswemy has
been teaching—while engoged
in research and as a consul-
tant in such areas a soils,
Joundations. highways and
afrports—since 1960 Cur-
rently an associate professor
at the National University of
Singapore’s CE department,
he is now at work on projects
dealing with compaction, con-
sofidarion and deep founda-
tions. He kas beenm g consul-
tant for several importani on-
shore and offshore projects in
Singapore, Malaysia and In
donesia.

Since 1975 5. L. Ler has been
professor and head of the civil
engineering deportment al the
National University of Singa-
pore. MHe is alro a consuitan
on various soif and foundarion
projects. He olso headed a
team of consultants for the
proposed second rumway ar
Singapore’'s Changt  Aiepoer
being built on reclaimed
tand.
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Inspection and a?élysis
of deep dynamic
compaction: two U.S.
case histories

. The Safeway stere in the George
town section of Washington, DC. is
ane of that food chain’s most produc-
tive facitities. To meet prowing de-
mands, a pew store— twice the size of
the existing structurg—was con-
structed immediately behipd the first
building. ~ .~ - o

At the start of construction, major
subsurface problems (not previcusly
addressed in a geotechnical study By
other comsuliants} became evident
The ownet, with two _years of public
hearings and permit requircments ac-
complished, was reluctant to halt con-
struction or to make any modification

that would reguire a new permit On’
the other hand, 2 change frgm spread .
footings o deep foundation support -
would not reguire re-permitting but

would add substantially (20 0 30%} to
the cost of the project. =% TE - 07

Or examination, Woodard-Clyde

Conscliznts (Rockville, Md) office.

found that the 10 ta 50 ft 3010 15
] denth of old randam fll matenals

underlving the site could possibly |

SR _ES WA S SR S ER EE SEm N S mm wem e s me S sem e

— o

vicld up 1o 6 in. {152 mm) of difieren-
tia] settlement in the sturcture The
relative risks and costs of alternative

solutions were discussed at length

with the owner and designers. As a
result, it was decided to seek improve-
ment of the foundation soils by a
method similar to Menard’s Dynamic
Consolidation {detailed in the main

articls on the Singapore project). -3

For this project, a 12-ton {10,884
kg) mass of concrete was dropped

: from a height of 30 ft (5.m) six times
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Faavy tamping at focting locations for
Gacrgetown Sitiaay 1o

72 O Erzione, e Apri 1Rl

~ program. e

=4 fooling mm;one

intermediate locations.
done by the Hayward-
v under the direction of
<de. Approximately 2.5

at each prog
three tme:

The work » .
Baker Com
Woodward-<

ft {0.76 m} . compaction resulted at
exth foorine ‘ocation. Soundex and |

inclinomeivs fata indicated the depth -
s the dynamic compac-

of influencs
tion was in « Jzss of 201 (.0 m).
Becauvse ke urban location of the
site, grournd seloCily measurements
were made cluring the compaction
process. Pzt particle velocities Tess
than 0.5 ips -cre recorded from the
impact. ..

As a result of this refatively inex-

" pensive treatment, Safeway elected to
" proceed with the original spread foot-
¥ i sticipating the aeed [

_ing design, amticipating the o Or &
 far less costly post-settlement repair

X

' Chio hotel site 17 U Lan TS

"o ancther-—more recent and larg-

‘er—project Deep Dynamic Compac:
tion (DDC) was performed at the site

of “the Marriott Hotel in Dayton,

Ohio. Woodward-Clyde (Maryland)

monitored the DDC and subsequent
“earthworks to achieve final building
subgrades. | as . oni sl

The Deep Dynamic Compaction
consisted of a sequence of general
_tamping/hesvy tamping at column
footing locztions and other” sensitive -

areas and remedial tamping where
necessary. Woodward-Clyde provided
a resident ‘geotechinical engineer and
technicizns "or visual observations and
field testing to verify that adequate

compaction had been achieved. -

The Marriou Hotel complex 18 an

L-shaped buidi
story hote!
one-story ¥

01 1008¢ coir o ressibic il and/or natu-

1Al sous eatsiod over the ennire T0-acre -

“130,360-m 7 sile. 1he existing site
~ soils could ot support the proposed
“striicture oo shaliow spread footings
“without exce sive seitiements. The al-

“ternstives cunsidered were deep Toun-

dations, or conpaciion of the loose fil |
by DDC 1o aliow a_ conventional

spread focting design at substantial
savings over deep foundations. A test
section was <nducted to substantiate
the effect ess of the DDC tech-
nique and evelop the specific crite-’
i < DDC at the site.

i w-aping of the entire build-
ded s zoneat leas 107
-d the building line. A
v pattern was established
across the -2 Primary impact loca-
i iblished on 12-1t {4-m}~
seondary impact loce-

T S SR
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¢ space totalling 80.000
LR (7432 ne WCCs subsurface in-
“vestigatior, irdicated that 21 ft (Gm) : !

.mm) thick lifts as controlled, com-
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View of gereral tamping ar'b&ﬂan Marniott
Hotel six drops of 20-ton weigh! lrom S0 f1.
tions were set between Tour primary
Tocations. In the public space area gen-

. eral tamping Consisted of six drops at

each impact point of eithera 12, 10, or
20-ton {10,884, 9,070, or 18.140-kg)
welght from 60, 75, or 30t (18, 23, or
15 m), respectively. Energy levels per
drop for each weight were equivaleat

" and ranged between 1.4 and 1.6 mil-

lion foot-pounds. Six drops per impact *
location resuited in craters gencrally

" ranging in gepth between 3 and 5 ft

(0.9 and 1.5 m}.” Where subsurface
conditions were found to be extremely
loose, crater depths were as decp as 8
to 9 fi {210 3 m). General tamping in
the six-story area consisied of six
drops of the 20-ton weight from either
40 or 50 ft to develop encrgy levels
between 1.6 1o 2.0 million foot pounds
per drop. The uncompacted material
Teft between impact locations in the
crater walls was termed “crater de-
“bris™. This material was stripped from
the area and Teplaced in 8-in. {203-

pacted AL 200 L
“Heavy tamping was performed at
each columa footing location of the -
six-stary hote] and, the ‘public space,

. and on an area-wide basis in the poot

area and loaBing dock. Heavy tamping -
‘consisted " of six ‘drops at five impact
points of a 20-ton weight from 80 f,
producing 3.2 million foot-pounds of
energy per impact. The resulting sur-
face was then backfilled to required
grades with controlled, compasied filt
The DDC process produced a com-

~ pected Il capable of supporting 600

kip column loads for the six-story
hotel on shallow spread footings de-
signed for maximum bearing pressure
of 5,000 psl and colurnn loads for the
public space on shallow spread foot-
ings with a bearing pressure of 2.004
psf.
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Ackley/densen, Architects, Inc.
P. 0. Bex 310
Juneau, Alaska 99802

Ref: Soils Report, Juneau Centennial Hall
R & M Project No. 132101

Gentlemen:

With regard to our telephone communication between your fimm, members of
the firm John Graham and Company, and the writer, and John Graham's
correspondence dated May 21, 1981, as received by this office on May 27,
1981, the following recommendations hereby augment the above-referenced
soils report.

Spread Footings

Per cur preliminary report of 1980/81 on this.site and preject, spread
footing foundations are feasible in this area, providing certain founda-
tion construction considerations are taken into account and followed.
It was our understanding after previous canference calls with the design
architect's structural engineers that over-excavation and backfill to
achieve the foundation conditions suitable to receive spread footing
construction was not desired. Spread footings were only desired if
minimum to no over-excavation and backfill was required. If the above
was not the case, piles would be the solution for the weak sublying
soils condition and thus, our final report only addressed this item of
work. It is our further understanding through your econaonic review of
the conditions that you may again consider spread footings for economic
reasons. Based on our telepchone conmunication {conference call) and our
review of your proposed foundation plan with furnished loading values,
and our interpretation of subiying soils conditions based on test berings
conducted by us during the fall/winter of 1980 and the spring of 1981,
the following are our reconnandations:

The site must be over-excavated to a depth of 7' below existing
arcund Tine as orecsernt. sxists, Over-excavafion shall exiznd o a
. H"d{}ﬂ Q‘F . iﬁg GE}/ ,: { - j‘.}ter :’E?‘Tmeter f‘:}u“ﬁﬁ?ﬁ‘?ﬁﬂ ?”if“%e - l}r‘, fﬁ ihai R
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Page Two

width allcwed through right-of-way or octher confining construction/
property r=straints. The over-excavated area shall be compacted
with a 2% zo 30-ton Raygo vibratory compactor or equivalent. A
soils, civil, structural and/or engineering geclogist with a working
knowledge of soils shall inspect the site during the over-excavation
period, ant during the compaction period by the vibratory compactor.
Should the vibratory compactor consolidate soils so that appregiable
settlement is found in limited areas to be 1.0' or more, this. area
shall be marked off or otherwise delineated and over-excavated to a
depth determined by the inspector until fimm foundation soils are
encountered. It is anticipated that normal consolidation of the
sublying A-J mine tailing fill can be as much as 0.7' to 0.7' in
depth during this vibratory compaction. Compaction shall continue
until the on-site inspector is satisfied that consolidation of all
sublying s0il has been achieved.

Once the vibratory compactor has consolidated sublying material to
the maximun extent possible, backfilling of the foundation site
shall coamence. Backfill will be with a clean, well graded non-frost
suseptible (nNFS sandy gravel and/or gravelly sand. It also may be
existing over-excavated soil that is determined to be suitable for
embankment purposes by the on-site inspector. Each embankment Tift
shall not exceed 15" in denth (loose measurement) and shall be
compacted to 95¢ maximum dry density of the embankment materials
employed. The density test utilized to determine such will be the
Providence density method {this method of density testing can be
used for material of 3" maximum size).

Foundatior footing load design shall be based on a load of 3,000
pcunds per square foot. This figure shall not be increased.

Total site settlement during embankment construction and ioading by
the buildi~g is anticipated to be less than 1", Differential site
settlement in either an east-west direction or a north-south direc-
tion car te as much as 2", total overall. For this reason, all
perimeter “ootings are recommended to be designed as grade beams.
Interior fhotings may be isolated, however, structural connection
should be ‘esigned so as to allow some adjustment should differential
settlement e noticed during building construction. Seismic design
considerzsions may warrant the "thing® of interior footings to
perimeter :rade bean/footings.

To outline sons of the questions outlined in pages 2 and 3 in the John
Graham and Corzany's letter of May 21, 1981, the following is submitted.
The answars ar: in order of the questions and said letter should be
utilized in r2:ziing this correspondence.
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Page 2 - General Soils

1.

UBC Code specifies that the frost penetration to be d:=signed for in
this area is 30". Since a non-frost suseptible embarn.ment is to be
constructed, this is not a matter of concern except for adjacent
finished grades. Please be advised that when abu®ting adjacent
grades {i.e., Egan Expressway - Willoughby Avenue) the same A-J mine
tailing fill exists. This is a loose, miscellaneous fi1l with silt
layers. Frost penetration in this area can be much deeper than in
our natural soil. We have experienced frost to a depth of 5 and 6
feet in this type of material. For this reason, it is reconmended
that on or near adjacent properties where non-frost suseptible soils
cannot be utilized, other measures to assure frost penetration limits
of 36" be achieved. This can be through the use of styrofoam beneath
the embankment (1" of styrofoam equals approximately 6" of nfs earth);
topsoil and seeding and/or plant life.

ine lateral resistance of the upper A-J tailing material is estimated
to be 100#/sf for the upper 6' of said material. Below 6' and to the
ase of sublying silty sandy gravel, this is estimated to be 500#/sf.
or the recommended embankment construction technique, 1976 UBC code
values are recoumended,

M ot -

The recommended side slopes for temporary excavation and permanent
fills are:

Temporary excavation in A-J fill (1-1/2:1)
Temporary excavation in compacted gféve31y sand {1:1)

Permanent fill should be governed by the fills height.
We recommend fill 0.2 to 3 feet, 2:1 minimygs, and fills
in excess of 3 feet, 1-1/2:1.

More aesthetically pleasing slopes are formed at flatter
slope ratics.

Providence density tests for sandy gravel and all sits soil having
less than 3% passing the point 0.2 mm series is recomnaried. Med1f1ed
proctor density tests are reconmended for all other fi11 soils.

The Uniform Building Code {1976} presently places June:: in a seismic
zone that requires all buildings constructed in the area to comply
with the Zore 2 code for seismic activity. In additi-n, a building
importancy factor of between 1.25 and 1.5 must be rlaced on this
structure since it is an essential facility where privzary oCCUpancy
involves the assembly and use of 200 persons or more.
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Four

The Corps of Engineers places Juneau in Seismic Zone 3 for any work
and construction activity in this area. This can imply that the
potential for earthquake hazard is considered to be greater, in the
Corps of Engineers' view, than presented in the Building Code,

A summary map of earthquakes within a 100 to 200 kilameter radius
from Juneau, which indicates that earthquakes in the order of 'great
earthquake” (in excess of the Richter Magnitude 7) occur quite
frequently. The Applied Technical Council (ATC) in association with
Structural Engineers of California, the National Bureau of Standards
(NBS), and the National Science Foundation Research Center have
attempted to develop earthquake risk maps for earthquake engineering.
Contour maps of various ground motion probabilities have been created
so that the probability of having an earthquake within a 50-year per-
iod can be predicted and designed for. Based on the A.T.C. analysis
(1976), within the next 50 years an earthquake having an acceleration
of 0.4g (g = gravity force) has 5% and 20% probability of occurrence.

A primary design consideration is that significant ground moticn 1is
expected to occur due to the earthquake loading. The site itself
will vary in its earthquake response because of the variability in
soils condition and wave motion phase differences across the site.
This may cause the structure to be "shaken" non-uniformly. Assuming
that the Applied Technical Council's assumptions for earthquake
analysis and using the maximum acceleration of 0.4g, it is our estimate
that a maximum velocity of 12 inches per second shouid be utilized
in structural design considerations.

During seismic activity of any magnitude, continuous perimeter foot-
ings and/or grade beams, and independent column load spread footings
will not act as a unit, but could move in independent directions due
to the earthquake wave motion. Given the above conditions, structural
analysis of the foundation design should consider the above, and
possible fie perimeter footings to independent spread footings. This
is a structural consideration that must be accounted for during final
design analysis.

Pile Designs

pite shouid rot be antic

Yes.
lse 30-ton.

NO.

Pile in individual groups (clusters), obtain maximum effectiveness
if spotted in a two diameter distance center to center. No Toad
reduction is necessary, provided the penetration depth previously
recomnanded is achieved. Due to the nature of the driving, 2

tpated to-be within 247 of its ideal and/or.
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5.

11'

design locati =, Consolidating/caving of the existing mine tailing
fi11 will taxes place for the top five feet of the existing embankment.
This statement is based on what happened during our drilling opera-
tien.

Lateral pile resistance shall be taken at .8 kips per foot at a
point 15' below existing ground surface. Above this depth to a
point 5' belcw the existing ground surface, this load shall be .2
kips per foot.

Correct.
Negligible.
Do not understand the statement and/or guestion.

The added embankment will stress the existing A-J surfacing material
to a maximum amount of 1400 to 500 psf. This should cause little
to no visible settlement, however, isolated areas will be noted. It
would be desirable to place fill prior to the driving of piles,
However, during the driving of piles “"caving” of the upper 5' of A-J
material through consolidation of the unleriying material, can be
expected. Therefore around pile driving area, additional fill will
have to be plzced after such pile driving is conducted. This will
he a noticeahle settlement based on the drilling conditions encount-
ered during the subsurface investigation.

Correct. Grain size analyses for material sublying the A-J mine
tailing material are included in the preliminary soils report fur-
nished during late 1980/early 1981. No proctor density tests on A-J
mine tailing #4111 were performed as this is not a practical test due
to the maximu~ particle size of the material being in excess of 6"
and generally averaging in excess of 1" in diameter for which a
proctor cannct be conducted.

Although the "Zynamic method" to strengthen soil, appears to be guite
applicable tc :he site soils, even though ncone of the documented
soils within t"2 report are equivalent tc an A-J mine tailing {shotrock
and rubble fi11), the practicality of such a construction technigue
in this confized {downtown) area of Juneau must be questioned. The
sublying matsrial is uniform throughout the total site area from the
Archives Buil= ng, located across Willoughby Avenue, to the National
Guard Armory, adjacent. The shock waves created by a 30-100 ton
weight droppi-3 from 50-150' would indeed consolidate the existing
material, ioucver, this same shock wave would be transmitted com-
pletely throuoout the area to an extent unpredictable by this writer.

This would u- .ubtedly cause damage to adjacent foundation and inter-
nal facilitiz- within existing buildings. By over-excavation and

vibratory ¢+ ztion to a depth of 7', all construction ralated
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vibration activity will be below any given foundation that is exist-
ent and such conditions will not be appreciably noticed by sccupants
of adjacent buildings.
It has been our pleasure to have been of service of you orn this most
important project. Should there be additional questions or if we may be
of further service on this or any other matter, please do not hzsitate to
contact us. \

Sincerely,

R & M CONSULTANTS, INC.

Malcolm A. Menzies
Attachment: Earthquake Charts
xCc: John Graham

1b
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JUNEAU OFFICE BUILDING

SUBSURFACE INVESTIGATION

INTRODUCTION

The subsurface exploration for Phase I of the Juneauy Office Building has
been compieted. A total of five Tocations were drilled and tested in
general accordance with our conversations of Aprit 18, 1983, and Aprii

25, 1983.

t is the purpose of this report tc describe the methods, procedures, and
results of field and laboratory testing programs; analyze and interpret
the results in terms of the local geologic and cultural history of the
site; and recommend feasible foundation design options and construction
procedures based on our findings and experience on local projects in the

general area.

FIELD INVESTIGATION

The field investigation was performed within the area described on the
attached location diagram. It would have been preferable to conduct the
borings on the "front" side of tﬁeuexisting structures; however, a lack
of knowledge on the part of the apartment manager and City utility per-

sonnel regarding utility locations, forced the choice to drill at the

locations chosen.



[

A truck-mounted Mobile Da0H drill rig was utilized to edvence the test
borings by hollow stem auger or by rotary drilling methods, whichever
proved the most adaptable to each location. ‘AI Boring No. 1, twoc sizes
of casing had to be "telescoped” to penetrate the boulder size particies

in the surficial fill.

At selected intervals or change in soil types, soil samples were taken
following the procedures outlined in ASTM D1586-67, "penetration Test
and Split Barrel Sampling of Spils." In this test, a sample of undisturbed
coil in advance of the casing or auger hit is obtained as well as a
record of the number of standard blows required to obtain the sample.
The number of standard blows per foot of sampler advance enables a fairly
good estimate of the bearing value of the soil tested. Samples were not
taken of the "A-J" fill in the 0' to 16' depth interval due to the very
large average particle size. At lower levels, large rock particles

prevented obtaining a good sample in seyveral instances.

So0il samples obtained as described were logged in the field by the earth
science technician in charge of the drilling operation and representative

samples were sealed and 1abeled for transport to our Juneau laboratory.

{ aboratory testing was limited to routine soil index and cEassificatéen
tests., A1l tests were performed in accordance with appropriate ASTM

procedures. A summary of laboratory test results i¢ contained in the

appendix of this repoert.




SOIL CONDITIONS

Sgil conditions of the site can be described as “uniform" over the aree
tested. The surficial soil consists of 67 fe 12" thickness of loose,
gravelly SAND fill. The curficial fill overlies a shot rock (mine waste)
£i11 embankment which extends to 2 depth of 15 +1'. The A-J mine
waste Fill consists of angular shot rock {(mostly schist) fragments 3" to
10% in average maximum dimension. Tests of randomly selected and compac-
ted samples of this fill on other projects indicate the unit weight is
in the 100 PCF to 105 PCF range. The fill is very porous and can be
consolidated from its present random packing array 1o @ denser array by
vibration and shock as evidenced by surficial depression noted during

augering here and on other projects.

Unique to the A-J fill at this project site is very large rock particles
at random depth and location ranging to 30" diameter. The area now
covered by mine waste fi11 was originally overlain by a thin, fine grained,
intertidal sediment which has since been intruded into the interstices
of the A-J fill for a distance of 1' to 2'. The A-J fi}1.is underlain
by a dense, gravelly SAND of intertidal and marine shoreline origin.
The particles of materia1 are subangular to subrounded, suggesting a
short travel distance.“ The soil is similar to material forming the bluff

0 the north and west of the site, 200" to 300'.

The gravelly SAND extends to a depth of 35' to 40' where it grades into &

well graded SAND containing marine shell fragments below a depth of 40’

to 45,




.-

The well graded sand extends to at 1east 60° where it grades into more

dense granular materig! with cobbies.
g

The physical properties of the c0il described above are indicated on the

attached boring logs.
Bedrock was not contacted in the test borings. Experience on the State

Parking Structure project indicates that bedrock probably underlies the

site within the 125' to 175" depth interval.

WATER TABLE CONDITIONS

The ground water table was not observed in the test borings for two

reasons;

1. Fresh water was utilized as a cooling and transporting medium

during drilling. The usage has a tendency to cbserve true water

lTevel conditions.

2. The entire area is known to have a fluctuating, tide-dependent
water table. Tidal water level variations were observed 1in
excavations at the nearby State Office Building and Parking
Structure projects. The open-work nature of the A-J 111 allows
the tide to flow in and out of the project area from Gastineau

Channel.

A lag in the time of ebb and fiow maxima was observed to be approximately

one-half hour at the State Parking Garage structure. Approximately the
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same "lag" is expected at the project site. Water levels higher than
the highest high tide are not anticipated at this site. The highest
tide of record for this area is Elevation 22.7' {occurred in 1946). The

highest tide predicted for 1983 is 20.0', as & comparison.

GEQLOGIC SETTING

The project site is located on former tidelands of the Gastineau Channel
which have been filled to approximate Elevation 26'. 07d photographs of
the area show the original topography as a gravelly, gently sloping beach.
The Juneau Indian Village is Tocated above the high tide line near the

Tow bluff 300't northwest of the site in the photographs.

The material sequence observed in the test borings indicates that granular
material has accumulated to considerable thickness since the retreat of
the Gastineau Channel glacier 8,000 to 10,000 years past. The size,
shape, and lithology of the rock particles in the interval between Eleva-
tion +10' and Elevation -25' at the site indicate their source as being
the gravel bluff northwest of the Juneau Indian Village. | Apparently,
strong wave and current action eroded the bluff and spread the material

over the intertidal and marine area between the bluff and deeper water.

The arrival of white men and subsequent hard rock mine deve%bpment,
resulted in production of two to three million cubic yards of mine tail-
ings and waste rock. These products were utilized on a continuing basis
from circa 1910 to circa 1940 to create level land above the highest

tides. The project site is located on the filled area and is underlain

by 15'+0f angular rock particles ranging up to 30" diameter.
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CONCLUSICNS AND RECOMMENDATIONS

The conclusions and recommendations regarding foundation design and

construction are based on a set of understood conditions and assumptions;

1. The planned structure is to be a five-level, steel frame office

building utilizing modern design technology to minimize weight.

2. The Tlower level is to be a parking level constructed below

existing grade at or near Elevation +22.

3. The intent of the design is to distribute structural loads over

the maximum possible area within the building footprint.

Based on the assumptions listed and the knowledge of soil conditions
gained during the subsurface exploration program, it is our conclusion
that the structure can be founded on a reinforced concrete grade beam and
spread footing foundation system. The stability and success of a spread
footing system in this area depends, to a great degree, on preparation of
the rather unique fill material underlying the site. Experience gained
from three local projects; the Centennial Hall, the Goldbelt Plaza; and
the University of Alaska, Marine Tech Core Building, indicates that the
following construction -sequence can result in a stable foundation grade

for spread footings,

1. Over excavate all load bearing areas to a depth of at least
twice the footing width (assumed depth 9' to 14' below planned
footing elevation). to remove wood and any other degradable

debris. Cost analysis on the Goldbelt Plaza indicated that the



entire footprint area could be prepared as economically as
preparing only load bearino areas. At the Marine Tech CLore
Building, only load bearing footing areas were prepared to the

suggested depth.

hi

2. Stockpiled rock fi1l can be utilized to backfill the over exca-
vated load bearing area by depositing it in 24" [maximum) 1ifts,
bladed it reasonably level, and compacting it utilizing a self-
propelied, vibratory ~steel drum compactor equivalent to or

exceeding a Raygo “Rascal" model in dynamic compactive effort.
¥8 Ly

3. The final 6" to 10" of embankment should consist of well-graded,
free-draining, granular backfill compacted to at least 95% of

maximum density as tested by nuclear gauge methods.

Foundation load bearing areas prepared as recommended will have an allow-

able bearing capacity of 3,000 PSF.

Overall settlement should be less than 1" and maximum differential set-

tlement should be less than 1.5",

Earthquake Loading

The Uniform Building Code design standards, structures designed within
the Juneau area should comply with Seismic Zone 2 réquirements. Due to
the high risk possibilities for this area (see attached earthquake summary

map), conflicts between recommended design standards of the Uniform

Building Code, the Corps of Engineers, and the Seismic Technical Sesign
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Council, and considering the nature of sublying soils, 1t is cur recom-
mendation that project seismic design efforts employ Seismic Zone 3
techniques. We are attaching a reference chart with regard to earthquake

considerations.

Parking Level Walls

The parking level foundation walls may be designed as retaining walls
based on a soil unit weight of 110 PCF, angle of internal friction of
40°, and a water table beyond the depth of consideration. This set of
conditions is applicable to the uncompacted, open work shot rock backfill

existing on site.

Parking Level Slab

The basement parking level slab subgrade should be prepared by rough
grading to within 12" of the plan grade, then "proof rolling" the entire
area utilizing the previously referenced machine. Loose areas thus
identified can be filled and the entire slab area can be filled to grade
utitizing well-graded, free-draining, granular backfill coﬁpacted in a
single 1ift to 95% of maximum density.

It is understood from éonversations that the parking level slab will be
constructed at Elevation 22.6't. This elevation is well above .normal

tide and water level range so no special water procfing plan is necessary.

CLOSURE

The soils information contained herein is strictly applicable to the
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immediate vicinity o¢f each bering.  All other information is based on
projections and estimates. Soil conditions, especially in the A-2 fi11,
could vary considerably in areas which could not be explored due to site
restrictions such as existing structures and utilities. Soil conditions
may be discovered during construction which differ from those predicted
herein to the extent that a changed condition is Judged to exist. If
this is found tc be so, it is strongly urged that a competent soils
engineer or engineering geolegist inspect the condition and comment on

the possible effect that it may have on the plans and specifications.

It has been our pleasure to be of service to your firm in the design
stage of this project. Should there be questions, or if we may of further
assistance in any manner, please do not hesitate to contact us at your
convenience.
Sincerely,

R & ¥ CONSULTANTS, INC.

;

o

s

Joseph L. Connolly, P.G., E.G. Malcolm A. Menzies, P.E.
Ergineering Geologist Civil Engineer
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BORING NUMBER 1 Date Completed: 4/22/83 LOCATION SKETCH No Scoe

r 1S
= = 1 RIPTY
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™LX wn METER TAELE
b BPRROX STRETA CHANGE
RN BEDROCK
P0G

Lo SROTEN GROUND WO WHILE GRILLING
TYPICAL SCILS LOG | A B-2FTER BORNG

S [ #TSPLIT SPOON WitH (40 L8 NAMMER
S1 /4" SPLIT SPOON WiTH 340 |8 MAMMER
En 25" SPLIT SPOON WiTh 340 (8 HAMMER
§o 25" SPLIT SPOON, PUSHED

A AUSER SAMPLE
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' RORING NUMBER 1  Date Completed: 4/22/83 LOCATION SKZTCH No Scaie
el e
I ¥ T i SOiL DESCRIPTION
EBoslx
3 SRS
l ot W) 55, 100+
.a'_
e o . SEE HEET ONE.
i i 'f; DENSE, BROWN, SANDY GRAVEL AND (OBBLES S
o,
S— D‘O
LR
il ’: "&.
=1 *
i 5OTTOM OF BORING |
35 NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS,
i EXPLANATICN
I — o NS & N RSN
Bl CRGANIC MATERIAL

a%? Littie Visibie ice -0 Wy
Oy, o e ICE DESCRIPTION
nq i SAMPLE NUMBER
153 éSs,?E,ﬁ? 19,85 9pet
L_ b pRY DENSITY
WATER CONTENT
BLOWS /FOOT

SAMPLER TYPE
1% wq AATER TAGLE

BEOROCX
b Fm{.ﬂv GROUND WD -WHILE DRILLING
TYPiCAL SOILS LOG | AQ-AFTER STRING

Ss 14" SPUIT SPOON WiTH 140 LR HAMMER
1 [ 47 SPLIT SPOON WITH 340 (B HAMMER
Sn 28" SPLIT SPOON WiTh 340 L8 WAMMWER
Sp 257 SPLIT SPOON, PUSHED

A AUGER SAMPLE

Ts SHELEY TU3F

Tm MOOIFIED SHELBY TUBE

B BULK SAMPLE
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BORING NUMBER 2

Date Complsted: 4 /23/83

SKETCH

LOCATICON

SOIL DESCRIPTION

SEE BORING ONE.

NOTE. DISTANCES SAOWN ARE APPROXIMATE ANO MAVE
NOY BEEN MEASURLED BY SURVEYING METHODS

EXPLANATION

e UNETCCEN G R DAY

e I Fol el I vl Pt it

eIl — ORGANIC MATERIAL
g;’:‘[ Littie Visiple ice 010 Wy
e S ICE DESCRIPTION
el il
= SAMPLE NUMBER
8s,72,57 19,85 9pcf
—QRY DENSITY
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ry BLOWS /FOOT
x SAMPLER TYPE
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~ N AT Y AT MAD — TR A,
JERY SOFT MATRIX OF MARINE SILT ";E"gggéf“ HANGE
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Sx 147 SPLIT SPOON WITH 340 (L8 HAMMER
) S5s, 100+ Sh 287 SPLIT SPODN wITH 340 (8 WAMMER
—— Sy ’ $p 2.57 SPLIT SPOON, PUSHED
A AUGER SAMPLE
AT e *EraativEY NRAVE Y SAN Te SHELBY TUIE
204 OENSE, ZRUWN RAVELLY GSAN Tm WOOIFIED SNFLAT TUBE
SHORELINE ! Ba BULK SAMPLE
SAMPLER TYPE SYMBCLS |
A— . -
o arart OQRGANIC B, 5 -
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PRA - COBBLES &
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BORING NUMBER 2  Date Completed: 4/23/83 LOCATION SKETCH No Scaie
E -
5 FiE SO DESCRIPTION
3 £3 h]
3 H 283
.OC) VERY DENSE, BROWN, SANDY GRAVEL WITH
-5 § - o oA 5 .
— 1 of | SCATTERED COBBLES AND BOULDERS
e
(=1
—_— .. 'o.
.B:.B.
cnd 1017
ol ® ss, 52
gt
L3504 10"
.~ &
o_, :\
S AR
<O MED UM DENSE, BRCWN SAND WITH A TRACE
L 111 OF SILT AND GRAVEL
Sy ~
R @ S5, 256
<@ v .
.‘c'bj‘.
354 ';A"« NOTE: DISTANCES SHOWN ARE APPROXIMATE AMD HAVE
_‘_' NOYT BEEN MEASURED BY SURVEYING METHGCDS,
L J 15 .-
-1
ot EXPLANATION
- / T O O OROUND
_'.-:._“f - CRGANIC MATERIAL
ol ’ L.ittTe Visibie ice C-10 W,
™ Q’/P. ZAly g S iCE DESCRIPTION |
[ . 230 saweLr sumseR
e + 0. 55, 23 : ? Ss,72,57 1%, 85 9 pcf
Pe, -a ) &Y DENSITY
e ; WATER CONTENT
e BLOWS S FOOT
4 Lo - SAWPLER TYPE
i i X w0 4ATER TAGLE
el "X _4PeR0X STRATA CHANGE
lan HEDRICK
O ML&GZEN ROUND
] GRaY WO -WHILE DRILLNG
e TYPiCAL SCOLS LOG A J-RFTER BORING
-t |g Ss (4 °SPLIT SPOON WITH (40 (8 HAMMER
=2 Sz 147 SPLIT SPOON WITH 340 L3 HAMMER
.2 @ Ss, 26 Sk 287 SPLIT SPOON WITH 340 L8 HAMMER
e I8 R Sp 25" SPLIT SPOON, PUSAED
A AUGER SAMPLE
Ty SHELEY TUIE
rs tm MODIFIED SHELESTY TUBE
Xs BULK SAMPLE
ROTTOM OF BORING 2 SAMPLER TYPE SYMZOLS |
¢
] ORGAN{
a | MATES AL plogd SRAVEL
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BORING NUMBER 3 Date Compieted: 4/25/83 SCATION SRESCH —
1] ks
E ik SOIL DESCRIPTION
=L
gFERsIS
21 |E SANDY ARAVEL FILL
, AN OPEN WORK FILL CONSISTING
AR MINE WASTE ROCK WITH cee BORING ONE.

5 INTERSTITIAL WDOD FRAGMENTS

NOTE. DISTANCES SHOWN ARE APPROXIMATE AND MAvE
NOT SEEN MEASURED HY SURVEYING METHODS.

EXPLANATION

r UN A e b N @ ROUND

[l CRGANIC MATERIAL
Littie VisiDle ice O-i0 Yy
Y o TICE DESCRIFTION

B30.00
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{(\‘SAHPLE NMBER
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L e DY DENSITY
WRATER CONYENT
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b

FLOWS /S FOOT
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LW wn WATER rA8LE

e

p
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ok SHORELINE DEPCSIT Z
R S FROTEN GROUND WD Wi E DRULING
©.2 TYPICAL SOILS LOG 1§ A.B-AFTER BORNG
-1 ! o Ss L4 SPLIT SPOON WiTH 140 (8 HAMMER
e Sz 147 SPLIT SPOON WITH 340 L8 HAMMER
C s @ 55, 51 Sh 25" SALIT SPOCN WiTH 340 L8 WAMMER
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NOTE: QISTANCES 5SHOWMN ARE APPROXIMAYE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS,

EXPLANATION

L o M T

[ e CRGANIC MATERIAL
Littie Visibie ice G-i0 V)
-—-!—A a e ICE DESCRIPTION

P,

SAMPLE NUMBER
1)8s,72,571%,85 9pcf
L oRY DENSITY
WATER CONTENT
BLOWS / FOOT
- SAMPLER TYPE
LY. w0 WATER TASLE

BEBRCCK

S FROIEN GROUND WO -WHILE DRILLING

TYRICAL 30ILS LGG | A R-AFTER BORING

S5 [ " SPUT SPOON WITH (40 (B NAMMER
S1 LA" SPLIT SPOON WITH 340 L8 HANMER
Sh 28" SPLIT SPOON WITH J40 (8 HAMMER
§p 287 SALT SPOON, PUSNED

A AUGER SAMPLE

Ts SHELAY TUIE

Ta MODIFIED SHELAY TUBE

B: BULX SAMPLE

SAMPLER TYPE SYMBOLS |

Tl Vireea.  pS5E smavee
B o L s5ivens
@ sy @ BEGROCK
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BORING NUMBER 3 Dote Completed: 4 /25/83
£ 22
*E*g x g? SOIL DESCRIPTION
o o
$E RS 33
X
110 $5, 110
T o[ BROWN, GRAVELLY SAND (SHORELINE DEPOSIT)
"G'_G..
b DENSE TO MEDIUM DENSE. GRAY, SRAVELLY
| o] SAND WITH A TRACE OF SILT - MARINE
O] sepimenT
oo
u ::_'ﬂ"_
b 304 va_'ﬂ’-
.14'.-.
110
o8
R ¥
" MW ss, 38
—— _."'.0_
4'5;-“
—{ 1%
k- T4 4 OD
'..._
——— P .'—}
oMY ss, 2k
| s
L 11O .
b 40 '.,°"' - ;
N Ss. 17 SAMPLE IS SILTY BRZUWN SAND
(e [0 M WITH SHELL PARTICLES
. MEDIUM DENSE, GRAY, SI1LTY SAND WITH
2o U SHELL FRAGMENTS
L 45 3‘:
’a‘.\
— s ¥
e
o
7)) Ss, 23
o - D
| .
il e Lt/
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BORING NUMBER 3 Date Compieted: 4/25/83 LOCATION SKETCH No Scale
£ 2
3 z |2 50iL DESCRIPTION
EH L3
3 E RS 8
S S] | DENSE TO VERY DENSE, GRAY SAND WITH
L L1 ]I SOME GRAVEL AND SELT. MARINE SHELL
<A PARTICLES THROUGHOUT
| o Ss, 52
-
554 ° .
(]| CoBBLES TO L' NOTED WHILE DRILLING
| [0 (]| THIS INTERVAL
o ss, 78
3 — NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
BOTTOM OF BCRING 3 NOT BEEN MEASURED BY SURVEYING METHODS.

EXPLANATION

] o GNEROLE N Al AD

-y ORGANIC MATERIAL
: Liftie VisiDie tce O-10 Vy
e 3 ¥ g ICE DESCRIPTION
- SAMPLE NUMBER
() 35,72,571%,85 3pct
L S DRY DENSITY
WATER CONTENT
s - BLOWS S FOOT
F &3 - SAMPLER TYRPE
\ ¥ wn WATER TRSLE
— TTLIPPROX STRATA CAANGE
BEDROCK
— SACTEN SROUND WO -WHILE DR ING
TYPICAL SOIS LOG | A-AFTER BORING
- Sy L4 SPUT SPOON WITH 140 LB WAMNER

Sz 147 SELT SPOON #ITH 340 (3 NMAMMENR
Sh 287 SPLIT SPOON WiTH 540 L8 HAMMER
— &p 257 SPLIT SPOON, PUSHED

A AUGER SAMPLE

Ta SHELBY TUZE

Tm MOD/FIED SHELBY TUBE

70
° Ay JULK SAWPLE
SAMPLER TYPE SYMBOLS |
S [OSoY oRGANIC BZ.IS
loas | wareERIAL Pgeay GRAVEL
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A IH BOULIERS
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A
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BORING NUMBER 4 Dcte Completed: 4/28/83 LOCATION SKETCH No Scoie
N z5
=y x iE S0iL DESCRIPTION
£ *i‘ 3
sFass
ot LDOSE, GRAVELLY SAND Fill
. A-J FILL, AN OPEN WORK FILL DEPOSIT
g; CONSISTING OF MINE WASTE ROCK WiITH SEE BORING ONE.
] i SCATTERED INTERSTITIAL WOOD PARTICLES.
y
b 5
10 1 } WOTE: DISTANCES SHOWM ARE AFPPROXIMATE AND HAVE
NOT FEEN MEASURED BY SURVEYING MWETHODS.
) EXPLANATION
— - ANFREEEN 3 ROUND
b CRGANIC MATERIAL
Little Visiple ice O-10 Wy
- Y, 5 “/CE DESCRIPTION
> SAMPLE NUMBER
- :J Ss, 72,57 1%, 3&900‘
- ORY DENSITY
= L—-mﬂ'&'ﬂ' CONTENT
w4 BLOWS.FOOT
3] MAZINE SiLT FILLED INTERSTIZES N A-J ; SAMPLER TYPE
f ROCK | X wp #QTER TASLE
10, AL oA c T TaPeRgr SIRATA CHANGE
|| DENSE, BROWN, GRAVELLY SAND, SHORELINE PPROY STRATA CHANGE
[ oL pEPOSIT
B ST ATOIEN GROUND WD -WHILE DRILLING
St @ $s, 60 TYPICAL SCILS LOG } 4. 8-AFTER BORING
pd ':’/ S1 14" SPLIT SPOON WITH 140 L8 HAMMER
LD St L47 SPLIT SPOGH WITH 340 (B HANMER
el Sh 25" SPLIT SPOON WITH 340 LB HAMMER
b 172 7 p 287 SPLIT SPOON, PUSHED
al 7] A AUGER SAMPLE
F e Te SHWELEY TUJE
o4 LA Tm WODIFIED SHELBY TUBE
BT Bs  BULK SAMPLE
:33 SAMPLER TYPE SYMBOLS |
RN =) omGawic L
iy MATERIAL $a:°,§ GRAVEL
{1 o 7] comsLes &
e D ss, 47 E cLar 80ULDERS
- —
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"5 T
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BORING NUMBER 4 Dote Completed: 4/28/83

LOCATION SKETCH No Scoe

: g Lol et £ I ol

B e

t £

x z b SOIL DESCRIPTION

EH.L

ZHR513Y
L, Q| | DENSE, BROWN, SANDY GRAVEL SHORELINE
11 AND INTERTIDAL DEFCOSIT

ped 17 O

a—— .“,‘ _‘D
O IB) ss. 100+

{106
L&)

’ Ao BOULDERS 70 3'%

L] 5o ss, 100+
0.

—— ‘0
&

P35 P NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
Lo NOT BEEN MEASURED BY SURVEYING METHODS.
?‘Q EXPLANATION

— o N IACLR ERDUND
il P L ORGANIC MATERIAL
5 5|15 ss, 38 Citt'e Visibie ice D10 Vg

TR AW, g “ICE DESCRIPTION
L5 SAMPLE NUMBER

N Sl Ss,72,57 1%,85 9 pcf
- | —pr DewsiTy
g WATER CONTENT

oo O SLOWS / FOOT

SAMPLER TYPE
BOTTOM OF BORING & W W A4TER TABLE
- T THAeROX STRATA CHANGE
BEDRQCK
- Lo FROZEN SROUND W0 -WHILE DRILLING
TYPICAL SOILS LCG | A Q-AFTER BORNG
" Se L4 SPLIT SPOON WiTH (40 L8 HAMMER
St 147 SPLIT SPOON WITH 340 L8 HAMWER
Sk 25" SPLIT SPOON WITH SR80 LB HAWMER
— Ap 257 SPLIT SPOON, PUSHED
A AUGER SAMPLE
Te SwELEY TUIE
L 45 Tm MODIFIED SHELBY TUBE
Bs HULK SAMPLE
SAMPLER TYPE SYMBOLS |
=] oroame  ETE anar:

) CoBBLES &

a— s

] U saws (CE, MASSIVE

S0iL sYmMaCLS |
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BORING NUMBER

5 Date

Compieted: 4 /29/83

LOCATICON SKETCH No Scale

SEE BORING ONE.

NOTE: DISTANCES SHOWMN ARE APPROXIMATE AND HAVE
NOT BEEM MWMEASURED 8Y SURVEYING METHOODS.

EXPLANATION

t 3
x x I SOIL DESCRIPTION
E 4% 1S
EERSS
:27e] | LOOSE, GRAVELLY SAND FILL
am— J \
A-J FILL, A LOOSE OPEM WORK FILL
- CONSISTING OF ANGULAR MINE WASTE ROCK
| ; {
) g%%%
— q
LOOSE, SANDY SILT MATRIX - 14' 70 15!
~2| | DENSE, BROWN, SANDY GRAVEL GRADING 70
L4 [2o ]| GRAVEL WITH COBBLES AND BOULDERS
o

—UNFROCEN GROUND
- CQRGANIC MATERIAL
g tstite Visibie ice 010 Wy
DALY o TICE DESCRIPTION
SAMPLE NUMBER
5s,72,5719%,85 9pct
L... “—DRY DENSITY
WATER CONTENT
RLOWS SFOOT
S SAMPLER TYPE

N X wo WATER TAGLE

BEDROCK

b FROLEN GROUND WD -WILE ORILLING

TYPICAL SCILS LOG | 28-AFTER BORNG

Ss 14" SPUT SPOON WITH (40 L8 HANMER
Sz L4 SPLIT S5POON WITH J40 (8. WAMMER
Sh 28" SPLIT SPOON WiTh 340 L8 HAMMER
g 257 SPL/T SPOON, PUSHED

A AUGER SAMPLE

Ts SHELEY TVIEF

tm MWODIFIED SHELBY TUBE

B2 BULK SAMPLE

SAMPLER TYPE SYMBOLS |

GREANIC
WATERIAL

o ploys

Bladd GRAVFL
COBBLES &

cLAY BOULDERS

@ BEQROCK

ST

N

SA%D

BT SYMELLS |

1y
) Sl N
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e
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BCORING NUMBER 5 Date Completed: 4/29/83 LOCATICN SKETCH No Sccie
Ell ls
3 Fe SOIL DESCRIPTION
ES
E - 3h
EHR518
O | DENSE, BROWN, SANDY GRAVEL WITH COBBLES
- O AND BCOULDERS
-0,
/{_X@ Ss, REFUSAL ON COBBLE
o
L% o
b 3L o-_xv
o
g D-q.-d
- a ‘v.
G -:D'
ke OXTE
- o
L] [
BOTTOM OF BORING §
354 KOTE: DISTANCES SHOWM AHE APPROXIMATE AND HAVE
NOT SEEN MEASUNED BY SURVEYING WMETHODS.
EXPLANATION
—_— — UNFRGOEN GROUND
T CRGANIC MATERIAL
= @l Little Visible ice 0410V,
ALY s g “TICE DESCRIPTION
qcs SAMPLE NUMBER
] 52 LU 88, 72,571%,, 85, Qacf
; - 0mY DENSITY
WATES CONTENT
e { BLOWS S FO0T
A SEMPLER TYPF
WM wn AATER TAELE
] | T iRkt sTRarA cmdveE
BEDROCK
S LRCIEN GROUMND WD WAILE DRILLING
TYPICAL SOILS LOG | 48-4FTER BORING
— Sz 4" FPUT SPOON WiITH 140 L8 MAMMER
S1 147 SPLIT SPOON WITH 340 (B HAMMER
SN 28" SPLT SPOCN WITH 340 L8 WAMMER
e 8o 2.5 SPLIT SPOON, PUSHED
A AUGER SAMPLE
Te SHELSY TUIE
-4, Sy Tm MWODIFIED SHELBY TUBE
Ay BULX SANPLE
SAMPLER TYPE SYMBOLS |
ottt
o A S F R
] COBBLES &
E cLar @ BOULDERS
k|
@ sy @ sEDRCCK
] £ _§ EAND IOE, MASTIUE
SOIL SYMBOLS |
wx_ M Wm—w VL I channer 4 NTS| 2 B
ewn o1 MNMNEL PARTME TSi T T
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JUNEAU OFFICE BUILDING

SUBSURFACE INVESTIGATION

INTRODUCTION

The subsurface exploration for Phase I of the Juneauy Office Building has
been compieted. A total of five Tocations were drilled and tested in
general accordance with our conversations of Aprit 18, 1983, and Aprii

25, 1983.

t is the purpose of this report tc describe the methods, procedures, and
results of field and laboratory testing programs; analyze and interpret
the results in terms of the local geologic and cultural history of the
site; and recommend feasible foundation design options and construction
procedures based on our findings and experience on local projects in the

general area.

FIELD INVESTIGATION

The field investigation was performed within the area described on the
attached location diagram. It would have been preferable to conduct the
borings on the "front" side of tﬁeuexisting structures; however, a lack
of knowledge on the part of the apartment manager and City utility per-

sonnel regarding utility locations, forced the choice to drill at the

locations chosen.



[

A truck-mounted Mobile Da0H drill rig was utilized to edvence the test
borings by hollow stem auger or by rotary drilling methods, whichever
proved the most adaptable to each location. ‘AI Boring No. 1, twoc sizes
of casing had to be "telescoped” to penetrate the boulder size particies

in the surficial fill.

At selected intervals or change in soil types, soil samples were taken
following the procedures outlined in ASTM D1586-67, "penetration Test
and Split Barrel Sampling of Spils." In this test, a sample of undisturbed
coil in advance of the casing or auger hit is obtained as well as a
record of the number of standard blows required to obtain the sample.
The number of standard blows per foot of sampler advance enables a fairly
good estimate of the bearing value of the soil tested. Samples were not
taken of the "A-J" fill in the 0' to 16' depth interval due to the very
large average particle size. At lower levels, large rock particles

prevented obtaining a good sample in seyveral instances.

So0il samples obtained as described were logged in the field by the earth
science technician in charge of the drilling operation and representative

samples were sealed and 1abeled for transport to our Juneau laboratory.

{ aboratory testing was limited to routine soil index and cEassificatéen
tests., A1l tests were performed in accordance with appropriate ASTM

procedures. A summary of laboratory test results i¢ contained in the

appendix of this repoert.




SOIL CONDITIONS

Sgil conditions of the site can be described as “uniform" over the aree
tested. The surficial soil consists of 67 fe 12" thickness of loose,
gravelly SAND fill. The curficial fill overlies a shot rock (mine waste)
£i11 embankment which extends to 2 depth of 15 +1'. The A-J mine
waste Fill consists of angular shot rock {(mostly schist) fragments 3" to
10% in average maximum dimension. Tests of randomly selected and compac-
ted samples of this fill on other projects indicate the unit weight is
in the 100 PCF to 105 PCF range. The fill is very porous and can be
consolidated from its present random packing array 1o @ denser array by
vibration and shock as evidenced by surficial depression noted during

augering here and on other projects.

Unique to the A-J fill at this project site is very large rock particles
at random depth and location ranging to 30" diameter. The area now
covered by mine waste fi11 was originally overlain by a thin, fine grained,
intertidal sediment which has since been intruded into the interstices
of the A-J fill for a distance of 1' to 2'. The A-J fi}1.is underlain
by a dense, gravelly SAND of intertidal and marine shoreline origin.
The particles of materia1 are subangular to subrounded, suggesting a
short travel distance.“ The soil is similar to material forming the bluff

0 the north and west of the site, 200" to 300'.

The gravelly SAND extends to a depth of 35' to 40' where it grades into &

well graded SAND containing marine shell fragments below a depth of 40’

to 45,




.-

The well graded sand extends to at 1east 60° where it grades into more

dense granular materig! with cobbies.
g

The physical properties of the c0il described above are indicated on the

attached boring logs.
Bedrock was not contacted in the test borings. Experience on the State

Parking Structure project indicates that bedrock probably underlies the

site within the 125' to 175" depth interval.

WATER TABLE CONDITIONS

The ground water table was not observed in the test borings for two

reasons;

1. Fresh water was utilized as a cooling and transporting medium

during drilling. The usage has a tendency to cbserve true water

lTevel conditions.

2. The entire area is known to have a fluctuating, tide-dependent
water table. Tidal water level variations were observed 1in
excavations at the nearby State Office Building and Parking
Structure projects. The open-work nature of the A-J 111 allows
the tide to flow in and out of the project area from Gastineau

Channel.

A lag in the time of ebb and fiow maxima was observed to be approximately

one-half hour at the State Parking Garage structure. Approximately the
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same "lag" is expected at the project site. Water levels higher than
the highest high tide are not anticipated at this site. The highest
tide of record for this area is Elevation 22.7' {occurred in 1946). The

highest tide predicted for 1983 is 20.0', as & comparison.

GEQLOGIC SETTING

The project site is located on former tidelands of the Gastineau Channel
which have been filled to approximate Elevation 26'. 07d photographs of
the area show the original topography as a gravelly, gently sloping beach.
The Juneau Indian Village is Tocated above the high tide line near the

Tow bluff 300't northwest of the site in the photographs.

The material sequence observed in the test borings indicates that granular
material has accumulated to considerable thickness since the retreat of
the Gastineau Channel glacier 8,000 to 10,000 years past. The size,
shape, and lithology of the rock particles in the interval between Eleva-
tion +10' and Elevation -25' at the site indicate their source as being
the gravel bluff northwest of the Juneau Indian Village. | Apparently,
strong wave and current action eroded the bluff and spread the material

over the intertidal and marine area between the bluff and deeper water.

The arrival of white men and subsequent hard rock mine deve%bpment,
resulted in production of two to three million cubic yards of mine tail-
ings and waste rock. These products were utilized on a continuing basis
from circa 1910 to circa 1940 to create level land above the highest

tides. The project site is located on the filled area and is underlain

by 15'+0f angular rock particles ranging up to 30" diameter.
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CONCLUSICNS AND RECOMMENDATIONS

The conclusions and recommendations regarding foundation design and

construction are based on a set of understood conditions and assumptions;

1. The planned structure is to be a five-level, steel frame office

building utilizing modern design technology to minimize weight.

2. The Tlower level is to be a parking level constructed below

existing grade at or near Elevation +22.

3. The intent of the design is to distribute structural loads over

the maximum possible area within the building footprint.

Based on the assumptions listed and the knowledge of soil conditions
gained during the subsurface exploration program, it is our conclusion
that the structure can be founded on a reinforced concrete grade beam and
spread footing foundation system. The stability and success of a spread
footing system in this area depends, to a great degree, on preparation of
the rather unique fill material underlying the site. Experience gained
from three local projects; the Centennial Hall, the Goldbelt Plaza; and
the University of Alaska, Marine Tech Core Building, indicates that the
following construction -sequence can result in a stable foundation grade

for spread footings,

1. Over excavate all load bearing areas to a depth of at least
twice the footing width (assumed depth 9' to 14' below planned
footing elevation). to remove wood and any other degradable

debris. Cost analysis on the Goldbelt Plaza indicated that the



entire footprint area could be prepared as economically as
preparing only load bearino areas. At the Marine Tech CLore
Building, only load bearing footing areas were prepared to the

suggested depth.

hi

2. Stockpiled rock fi1l can be utilized to backfill the over exca-
vated load bearing area by depositing it in 24" [maximum) 1ifts,
bladed it reasonably level, and compacting it utilizing a self-
propelied, vibratory ~steel drum compactor equivalent to or

exceeding a Raygo “Rascal" model in dynamic compactive effort.
¥8 Ly

3. The final 6" to 10" of embankment should consist of well-graded,
free-draining, granular backfill compacted to at least 95% of

maximum density as tested by nuclear gauge methods.

Foundation load bearing areas prepared as recommended will have an allow-

able bearing capacity of 3,000 PSF.

Overall settlement should be less than 1" and maximum differential set-

tlement should be less than 1.5",

Earthquake Loading

The Uniform Building Code design standards, structures designed within
the Juneau area should comply with Seismic Zone 2 réquirements. Due to
the high risk possibilities for this area (see attached earthquake summary

map), conflicts between recommended design standards of the Uniform

Building Code, the Corps of Engineers, and the Seismic Technical Sesign
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Council, and considering the nature of sublying soils, 1t is cur recom-
mendation that project seismic design efforts employ Seismic Zone 3
techniques. We are attaching a reference chart with regard to earthquake

considerations.

Parking Level Walls

The parking level foundation walls may be designed as retaining walls
based on a soil unit weight of 110 PCF, angle of internal friction of
40°, and a water table beyond the depth of consideration. This set of
conditions is applicable to the uncompacted, open work shot rock backfill

existing on site.

Parking Level Slab

The basement parking level slab subgrade should be prepared by rough
grading to within 12" of the plan grade, then "proof rolling" the entire
area utilizing the previously referenced machine. Loose areas thus
identified can be filled and the entire slab area can be filled to grade
utitizing well-graded, free-draining, granular backfill coﬁpacted in a
single 1ift to 95% of maximum density.

It is understood from éonversations that the parking level slab will be
constructed at Elevation 22.6't. This elevation is well above .normal

tide and water level range so no special water procfing plan is necessary.

CLOSURE

The soils information contained herein is strictly applicable to the




e

immediate vicinity o¢f each bering.  All other information is based on
projections and estimates. Soil conditions, especially in the A-2 fi11,
could vary considerably in areas which could not be explored due to site
restrictions such as existing structures and utilities. Soil conditions
may be discovered during construction which differ from those predicted
herein to the extent that a changed condition is Judged to exist. If
this is found tc be so, it is strongly urged that a competent soils
engineer or engineering geolegist inspect the condition and comment on

the possible effect that it may have on the plans and specifications.

It has been our pleasure to be of service to your firm in the design
stage of this project. Should there be questions, or if we may of further
assistance in any manner, please do not hesitate to contact us at your
convenience.
Sincerely,

R & ¥ CONSULTANTS, INC.

;

o

s

Joseph L. Connolly, P.G., E.G. Malcolm A. Menzies, P.E.
Ergineering Geologist Civil Engineer
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BORING NUMBER 1 Date Completed: 4/22/83 LOCATION SKETCH No Scoe

r 1S
= = 1 RIPTY
1 SOIL DESCRIPTION WILLOUGHBY AVE.
s E8s51S
=l
-?-o'— GRAVELLY SAND FILL
G 2 - -
— T8 -]
. A-J FILL, AN OPEN WORK AGGREGATE O g D
(]| AnoULAR HiNe TAILINGS WITH FRASMENTS A T.B-5
1 /o] To 2o R LEVEL o
e T
L L1 ] AUGERING ACTION CONSOLIDATES THE M "MALL"
\ o} | PARTICLES CAUSING DEPRESSICN OF THE - E D _\5%
L U7 T srounp SURFACE FOR A 30 RADIUS ARGUND 8 fho &£
AUGER ~ s AREA <
@
TB-4{ |7
- q: @ 7
110 T8-3
= TLINGKIT DRIVE
0%4
0 4 NOTE. GISTANCES SHOWN ARE APPROXIMATE AND WAVE
NGT BEEN MEASURED BY SURVEYING METHODS.
006 EXPLANATION

PLLENG AT 1o AaLiSi -

[l [__CRGANIC WATERAL
7% Littie Visibie ice O-1C ¥y

Y, g “ICE DESCRIATION

o>

o
2

SAMALE WUMBER
{1)8s,72,571%, 85 9pcf
L. e DFY DENSITY
WATER CONTENT

SILT AS INTERSTITIAL
: BLOWS/FOOT

e A ‘;.._.!‘v !‘

- I
o 16 S sawsLER FrPE
™LX wn METER TAELE
b BPRROX STRETA CHANGE
RN BEDROCK
P0G

Lo SROTEN GROUND WO WHILE GRILLING
TYPICAL SCILS LOG | A B-2FTER BORNG

S [ #TSPLIT SPOON WitH (40 L8 NAMMER
S1 /4" SPLIT SPOON WiTH 340 |8 MAMMER
En 25" SPLIT SPOON WiTh 340 (8 HAMMER
§o 25" SPLIT SPOON, PUSHED

A AUSER SAMPLE

Ts SHELSY TU3E

Tm MODIFIED SHELBY TUBE

By AULK SAMPLE

0o+ SAMPLER TYPE SYMBOLS |
pidassl ORGANID s .
| MATERI£L ,Eias’g GRAYEL

COBBLES &

i/ ? X
,/A sur 'é? :":i #E0RCK
e ¥
P A& ¥ WASSIYE
e’ e s

SOIL SYMBEOLS 1

CORTE S N A1 cHanneL apaRTMENTS ||
r P -_:m;_ T E zi ‘ EE] A ¥ e ? H ? % o

e L § M CONSULTANTS, INC.1| -
patE < ‘i e ; gan-en-nnq P P e . S DT R T o % S i T g - &é % S j o }’3
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' RORING NUMBER 1  Date Completed: 4/22/83 LOCATION SKZTCH No Scaie
el e
I ¥ T i SOiL DESCRIPTION
EBoslx
3 SRS
l ot W) 55, 100+
.a'_
e o . SEE HEET ONE.
i i 'f; DENSE, BROWN, SANDY GRAVEL AND (OBBLES S
o,
S— D‘O
LR
il ’: "&.
=1 *
i 5OTTOM OF BORING |
35 NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS,
i EXPLANATICN
I — o NS & N RSN
Bl CRGANIC MATERIAL

a%? Littie Visibie ice -0 Wy
Oy, o e ICE DESCRIPTION
nq i SAMPLE NUMBER
153 éSs,?E,ﬁ? 19,85 9pet
L_ b pRY DENSITY
WATER CONTENT
BLOWS /FOOT

SAMPLER TYPE
1% wq AATER TAGLE

BEOROCX
b Fm{.ﬂv GROUND WD -WHILE DRILLING
TYPiCAL SOILS LOG | AQ-AFTER STRING

Ss 14" SPUIT SPOON WiTH 140 LR HAMMER
1 [ 47 SPLIT SPOON WITH 340 (B HAMMER
Sn 28" SPLIT SPOON WiTh 340 L8 WAMMWER
Sp 257 SPLIT SPOON, PUSHED

A AUGER SAMPLE

Ts SHELEY TU3F

Tm MOOIFIED SHELBY TUBE

B BULK SAMPLE

SAMPLER TYPE STMBAS |

ORGANIC | R

ik - d - vy
wra | MATERIAL Baoag GRAVEL
- 7 COBBLES &
E sy g_., BOULDERS
EZZ} sir @“‘* 2EOROCK
1 ; E
IR 2 E 12, WASSIVE
ST EEEN ' -
rﬁﬁﬂ@j L] j‘; if_ :
iyl | CHANNEL APARTMENT -
i KRMEL PARTMENTS
G:&M CONSULTANTS, zwc:.ﬁi ’ o
i I [T E-18 1 30 B4 J A Pt - Rl B R LT :i S % q‘gﬁ ;{7-: - }% 8 8 Lj ,_:




BORING NUMBER 2

Date Complsted: 4 /23/83

SKETCH

LOCATICON

SOIL DESCRIPTION

SEE BORING ONE.

NOTE. DISTANCES SAOWN ARE APPROXIMATE ANO MAVE
NOY BEEN MEASURLED BY SURVEYING METHODS

EXPLANATION

e UNETCCEN G R DAY

e I Fol el I vl Pt it

eIl — ORGANIC MATERIAL
g;’:‘[ Littie Visiple ice 010 Wy
e S ICE DESCRIPTION
el il
= SAMPLE NUMBER
8s,72,57 19,85 9pcf
—QRY DENSITY
WATER CONTENT
ry BLOWS /FOOT
x SAMPLER TYPE
" - - P . LW wry MATER TARLE
£3) S5, 1 - NO SAMPLE, PUSHED AGCLK *
~ N AT Y AT MAD — TR A,
JERY SOFT MATRIX OF MARINE SILT ";E"gggéf“ HANGE
I INTEESTITAAL TO A~} RECH 2
e EROVEN GROUND WD -HILE ORILLNG
TYPICAL SCILS LOG 1 A B-AFTER BORNG
s S1 L€ SPLIT SPOON WITM 140 L8 WANMMER
Sx 147 SPLIT SPOON WITH 340 (L8 HAMMER
) S5s, 100+ Sh 287 SPLIT SPODN wITH 340 (8 WAMMER
—— Sy ’ $p 2.57 SPLIT SPOON, PUSHED
A AUGER SAMPLE
AT e *EraativEY NRAVE Y SAN Te SHELBY TUIE
204 OENSE, ZRUWN RAVELLY GSAN Tm WOOIFIED SNFLAT TUBE
SHORELINE ! Ba BULK SAMPLE
SAMPLER TYPE SYMBCLS |
A— . -
o arart OQRGANIC B, 5 -
= O st | MATERIAL Bgscy TAAVEL
PRA - COBBLES &
e t:m% cLay KB BOULOERS
b ek [/ X
N cn e ,/A sur @ gromocK
3 S, U .
SAND ‘CE, WASSAE
SOIL SYMBEILS |
Y
™ MO e o A
SRR M (Ej@;\% } § . \ (o
e e S i L Iy g ;;T' % ;-: ;A; T [ S
- o b CHANNEL APARTMENTS :
S HRadM CONSULTANTS, INC. || ; S
Tiatr = r= ran Hamemasue suciovare  sammsns  dowwscmes | g s ITE - ;\g w) 8 i ! S TV
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BORING NUMBER 2  Date Completed: 4/23/83 LOCATION SKETCH No Scaie
E -
5 FiE SO DESCRIPTION
3 £3 h]
3 H 283
.OC) VERY DENSE, BROWN, SANDY GRAVEL WITH
-5 § - o oA 5 .
— 1 of | SCATTERED COBBLES AND BOULDERS
e
(=1
—_— .. 'o.
.B:.B.
cnd 1017
ol ® ss, 52
gt
L3504 10"
.~ &
o_, :\
S AR
<O MED UM DENSE, BRCWN SAND WITH A TRACE
L 111 OF SILT AND GRAVEL
Sy ~
R @ S5, 256
<@ v .
.‘c'bj‘.
354 ';A"« NOTE: DISTANCES SHOWN ARE APPROXIMATE AMD HAVE
_‘_' NOYT BEEN MEASURED BY SURVEYING METHGCDS,
L J 15 .-
-1
ot EXPLANATION
- / T O O OROUND
_'.-:._“f - CRGANIC MATERIAL
ol ’ L.ittTe Visibie ice C-10 W,
™ Q’/P. ZAly g S iCE DESCRIPTION |
[ . 230 saweLr sumseR
e + 0. 55, 23 : ? Ss,72,57 1%, 85 9 pcf
Pe, -a ) &Y DENSITY
e ; WATER CONTENT
e BLOWS S FOOT
4 Lo - SAWPLER TYPE
i i X w0 4ATER TAGLE
el "X _4PeR0X STRATA CHANGE
lan HEDRICK
O ML&GZEN ROUND
] GRaY WO -WHILE DRILLNG
e TYPiCAL SCOLS LOG A J-RFTER BORING
-t |g Ss (4 °SPLIT SPOON WITH (40 (8 HAMMER
=2 Sz 147 SPLIT SPOON WITH 340 L3 HAMMER
.2 @ Ss, 26 Sk 287 SPLIT SPOON WITH 340 L8 HAMMER
e I8 R Sp 25" SPLIT SPOON, PUSAED
A AUGER SAMPLE
Ty SHELEY TUIE
rs tm MODIFIED SHELESTY TUBE
Xs BULK SAMPLE
ROTTOM OF BORING 2 SAMPLER TYPE SYMZOLS |
¢
] ORGAN{
a | MATES AL plogd SRAVEL
=3 . & COBBLES &
m—S t‘.‘ BOULDERS
B 7/ P
o e |
AW i Lo SAKG /;,"{ Hj.,gf;;%f
SOIL 3YMBLLS |
.,
ki
Cwa M 1 (Q‘J‘{ ](CH‘ -:\gfi -
T LT | ANNEL
X J. O THReEM CONSULTANTS, INC. 3 N
Q‘TE = 3‘:%3 % P .ot ] EL -t 3] R4 ) W, e YT R g SE Tg




BORING NUMBER 3 Date Compieted: 4/25/83 SCATION SRESCH —
1] ks
E ik SOIL DESCRIPTION
=L
gFERsIS
21 |E SANDY ARAVEL FILL
, AN OPEN WORK FILL CONSISTING
AR MINE WASTE ROCK WITH cee BORING ONE.

5 INTERSTITIAL WDOD FRAGMENTS

NOTE. DISTANCES SHOWN ARE APPROXIMATE AND MAvE
NOT SEEN MEASURED HY SURVEYING METHODS.

EXPLANATION

r UN A e b N @ ROUND

[l CRGANIC MATERIAL
Littie VisiDle ice O-i0 Yy
Y o TICE DESCRIFTION

B30.00
RN

{(\‘SAHPLE NMBER
{1)5s,72,571%,85.90cf

L e DY DENSITY
WRATER CONYENT

L3

b

FLOWS /S FOOT
SAMPLER TrPE

LW wn WATER rA8LE

e

p
1y

7<) [DENSE TO VERY DENSE GRAVELLY SAND oreor 7
ok SHORELINE DEPCSIT Z
R S FROTEN GROUND WD Wi E DRULING
©.2 TYPICAL SOILS LOG 1§ A.B-AFTER BORNG
-1 ! o Ss L4 SPLIT SPOON WiTH 140 (8 HAMMER
e Sz 147 SPLIT SPOON WITH 340 L8 HAMMER
C s @ 55, 51 Sh 25" SALIT SPOCN WiTH 340 L8 WAMMER
b 13 7 ’ $p 2.5 SALT SPOCN, PUSHED
) A AUGER SAMPLE
LT Ts SHELEY TUIF
aod 170 - T MOOIFiED SHELBY TUSE
e A, ALK SAMPLE
Lo SAMPLER TYPE SYMBOLS |
foars) gRGANIC Eo 28% SAAVFL
&wi WATERIAL 220 hiian
R CoBBLES &
- E cLAY : BOULDERS
] @ s, 70
@ r ﬁ BEDROCK
= § SEND ICE, WASSIVE
THETL SYMBOLS

s,

=R V(T el ]
SV | CHANNMEL APARTMENTS | [oag |
| |

i
if M CONSULTANTS, INC; || |
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NOTE: QISTANCES 5SHOWMN ARE APPROXIMAYE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS,

EXPLANATION

L o M T

[ e CRGANIC MATERIAL
Littie Visibie ice G-i0 V)
-—-!—A a e ICE DESCRIPTION

P,

SAMPLE NUMBER
1)8s,72,571%,85 9pcf
L oRY DENSITY
WATER CONTENT
BLOWS / FOOT
- SAMPLER TYPE
LY. w0 WATER TASLE

BEBRCCK

S FROIEN GROUND WO -WHILE DRILLING

TYRICAL 30ILS LGG | A R-AFTER BORING

S5 [ " SPUT SPOON WITH (40 (B NAMMER
S1 LA" SPLIT SPOON WITH 340 L8 HANMER
Sh 28" SPLIT SPOON WITH J40 (8 HAMMER
§p 287 SALT SPOON, PUSNED

A AUGER SAMPLE

Ts SHELAY TUIE

Ta MODIFIED SHELAY TUBE

B: BULX SAMPLE

SAMPLER TYPE SYMBOLS |

Tl Vireea.  pS5E smavee
B o L s5ivens
@ sy @ BEGROCK

-

boa : H s

BORING NUMBER 3 Dote Completed: 4 /25/83
£ 22
*E*g x g? SOIL DESCRIPTION
o o
$E RS 33
X
110 $5, 110
T o[ BROWN, GRAVELLY SAND (SHORELINE DEPOSIT)
"G'_G..
b DENSE TO MEDIUM DENSE. GRAY, SRAVELLY
| o] SAND WITH A TRACE OF SILT - MARINE
O] sepimenT
oo
u ::_'ﬂ"_
b 304 va_'ﬂ’-
.14'.-.
110
o8
R ¥
" MW ss, 38
—— _."'.0_
4'5;-“
—{ 1%
k- T4 4 OD
'..._
——— P .'—}
oMY ss, 2k
| s
L 11O .
b 40 '.,°"' - ;
N Ss. 17 SAMPLE IS SILTY BRZUWN SAND
(e [0 M WITH SHELL PARTICLES
. MEDIUM DENSE, GRAY, SI1LTY SAND WITH
2o U SHELL FRAGMENTS
L 45 3‘:
’a‘.\
— s ¥
e
o
7)) Ss, 23
o - D
| .
il e Lt/
\i | ’_‘}*‘b\*“’"sf.’ﬁ ,w,__,j f
__Vime=a conaulranTs, e ]
) %3 E ;%*u-u’nmaiﬁ‘l e, . AT A el i T AV ERECE g% ?
L i - G

ST BRI R ety




BORING NUMBER 3 Date Compieted: 4/25/83 LOCATION SKETCH No Scale
£ 2
3 z |2 50iL DESCRIPTION
EH L3
3 E RS 8
S S] | DENSE TO VERY DENSE, GRAY SAND WITH
L L1 ]I SOME GRAVEL AND SELT. MARINE SHELL
<A PARTICLES THROUGHOUT
| o Ss, 52
-
554 ° .
(]| CoBBLES TO L' NOTED WHILE DRILLING
| [0 (]| THIS INTERVAL
o ss, 78
3 — NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
BOTTOM OF BCRING 3 NOT BEEN MEASURED BY SURVEYING METHODS.

EXPLANATION

] o GNEROLE N Al AD

-y ORGANIC MATERIAL
: Liftie VisiDie tce O-10 Vy
e 3 ¥ g ICE DESCRIPTION
- SAMPLE NUMBER
() 35,72,571%,85 3pct
L S DRY DENSITY
WATER CONTENT
s - BLOWS S FOOT
F &3 - SAMPLER TYRPE
\ ¥ wn WATER TRSLE
— TTLIPPROX STRATA CAANGE
BEDROCK
— SACTEN SROUND WO -WHILE DR ING
TYPICAL SOIS LOG | A-AFTER BORING
- Sy L4 SPUT SPOON WITH 140 LB WAMNER

Sz 147 SELT SPOON #ITH 340 (3 NMAMMENR
Sh 287 SPLIT SPOON WiTH 540 L8 HAMMER
— &p 257 SPLIT SPOON, PUSHED

A AUGER SAMPLE

Ta SHELBY TUZE

Tm MOD/FIED SHELBY TUBE

70
° Ay JULK SAWPLE
SAMPLER TYPE SYMBOLS |
S [OSoY oRGANIC BZ.IS
loas | wareERIAL Pgeay GRAVEL
e oy CoBBLES &
A IH BOULIERS
@ sur g*—: aroRCCK
frm———

A

R
TwN M J ) (%vg_:fg\.’; \%
oo uc ]| CONBSULTANTS, mc.”
DATE 5/’55,/83 % fgiwg.nan*- BEOL LR AT A mnvcvqmqgg i



BORING NUMBER 4 Dcte Completed: 4/28/83 LOCATION SKETCH No Scoie
N z5
=y x iE S0iL DESCRIPTION
£ *i‘ 3
sFass
ot LDOSE, GRAVELLY SAND Fill
. A-J FILL, AN OPEN WORK FILL DEPOSIT
g; CONSISTING OF MINE WASTE ROCK WiITH SEE BORING ONE.
] i SCATTERED INTERSTITIAL WOOD PARTICLES.
y
b 5
10 1 } WOTE: DISTANCES SHOWM ARE AFPPROXIMATE AND HAVE
NOT FEEN MEASURED BY SURVEYING MWETHODS.
) EXPLANATION
— - ANFREEEN 3 ROUND
b CRGANIC MATERIAL
Little Visiple ice O-10 Wy
- Y, 5 “/CE DESCRIPTION
> SAMPLE NUMBER
- :J Ss, 72,57 1%, 3&900‘
- ORY DENSITY
= L—-mﬂ'&'ﬂ' CONTENT
w4 BLOWS.FOOT
3] MAZINE SiLT FILLED INTERSTIZES N A-J ; SAMPLER TYPE
f ROCK | X wp #QTER TASLE
10, AL oA c T TaPeRgr SIRATA CHANGE
|| DENSE, BROWN, GRAVELLY SAND, SHORELINE PPROY STRATA CHANGE
[ oL pEPOSIT
B ST ATOIEN GROUND WD -WHILE DRILLING
St @ $s, 60 TYPICAL SCILS LOG } 4. 8-AFTER BORING
pd ':’/ S1 14" SPLIT SPOON WITH 140 L8 HAMMER
LD St L47 SPLIT SPOGH WITH 340 (B HANMER
el Sh 25" SPLIT SPOON WITH 340 LB HAMMER
b 172 7 p 287 SPLIT SPOON, PUSHED
al 7] A AUGER SAMPLE
F e Te SHWELEY TUJE
o4 LA Tm WODIFIED SHELBY TUBE
BT Bs  BULK SAMPLE
:33 SAMPLER TYPE SYMBOLS |
RN =) omGawic L
iy MATERIAL $a:°,§ GRAVEL
{1 o 7] comsLes &
e D ss, 47 E cLar 80ULDERS
- —
| °g i i}_,"_' b samn (CE WASS/VE
s T5IL SYMBLLS |
. v
"5 T
(o s ) (RISNL [ CHANNEL  APARTMENTS I
EXNEE [Rem conasuLTaNTS, INC. Z§ i S —
287E 576 /8% g%-sm-enqamd WAL BRI P e msuqvats§ ! S ET& —_ N 8 ad i gg,w.*gqa 13;13&
— s . :R e [ Fi .

A:ﬁ”? < !

LS| e o




BORING NUMBER 4 Dote Completed: 4/28/83

LOCATION SKETCH No Scoe

: g Lol et £ I ol

B e

t £

x z b SOIL DESCRIPTION

EH.L

ZHR513Y
L, Q| | DENSE, BROWN, SANDY GRAVEL SHORELINE
11 AND INTERTIDAL DEFCOSIT

ped 17 O

a—— .“,‘ _‘D
O IB) ss. 100+

{106
L&)

’ Ao BOULDERS 70 3'%

L] 5o ss, 100+
0.

—— ‘0
&

P35 P NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
Lo NOT BEEN MEASURED BY SURVEYING METHODS.
?‘Q EXPLANATION

— o N IACLR ERDUND
il P L ORGANIC MATERIAL
5 5|15 ss, 38 Citt'e Visibie ice D10 Vg

TR AW, g “ICE DESCRIPTION
L5 SAMPLE NUMBER

N Sl Ss,72,57 1%,85 9 pcf
- | —pr DewsiTy
g WATER CONTENT

oo O SLOWS / FOOT

SAMPLER TYPE
BOTTOM OF BORING & W W A4TER TABLE
- T THAeROX STRATA CHANGE
BEDRQCK
- Lo FROZEN SROUND W0 -WHILE DRILLING
TYPICAL SOILS LCG | A Q-AFTER BORNG
" Se L4 SPLIT SPOON WiTH (40 L8 HAMMER
St 147 SPLIT SPOON WITH 340 L8 HAMWER
Sk 25" SPLIT SPOON WITH SR80 LB HAWMER
— Ap 257 SPLIT SPOON, PUSHED
A AUGER SAMPLE
Te SwELEY TUIE
L 45 Tm MODIFIED SHELBY TUBE
Bs HULK SAMPLE
SAMPLER TYPE SYMBOLS |
=] oroame  ETE anar:

) CoBBLES &

a— s

] U saws (CE, MASSIVE

S0iL sYmMaCLS |
== O
i 3
F—‘:&‘-M CONSULTANTE, iNC’:.u ; CHANNEL
oo el PO R T ek Y EI L L Ll L R
i SITE
il



BORING NUMBER

5 Date

Compieted: 4 /29/83

LOCATICON SKETCH No Scale

SEE BORING ONE.

NOTE: DISTANCES SHOWMN ARE APPROXIMATE AND HAVE
NOT BEEM MWMEASURED 8Y SURVEYING METHOODS.

EXPLANATION

t 3
x x I SOIL DESCRIPTION
E 4% 1S
EERSS
:27e] | LOOSE, GRAVELLY SAND FILL
am— J \
A-J FILL, A LOOSE OPEM WORK FILL
- CONSISTING OF ANGULAR MINE WASTE ROCK
| ; {
) g%%%
— q
LOOSE, SANDY SILT MATRIX - 14' 70 15!
~2| | DENSE, BROWN, SANDY GRAVEL GRADING 70
L4 [2o ]| GRAVEL WITH COBBLES AND BOULDERS
o

—UNFROCEN GROUND
- CQRGANIC MATERIAL
g tstite Visibie ice 010 Wy
DALY o TICE DESCRIPTION
SAMPLE NUMBER
5s,72,5719%,85 9pct
L... “—DRY DENSITY
WATER CONTENT
RLOWS SFOOT
S SAMPLER TYPE

N X wo WATER TAGLE

BEDROCK

b FROLEN GROUND WD -WILE ORILLING

TYPICAL SCILS LOG | 28-AFTER BORNG

Ss 14" SPUT SPOON WITH (40 L8 HANMER
Sz L4 SPLIT S5POON WITH J40 (8. WAMMER
Sh 28" SPLIT SPOON WiTh 340 L8 HAMMER
g 257 SPL/T SPOON, PUSHED

A AUGER SAMPLE

Ts SHELEY TVIEF

tm MWODIFIED SHELBY TUBE

B2 BULK SAMPLE

SAMPLER TYPE SYMBOLS |

GREANIC
WATERIAL

o ploys

Bladd GRAVFL
COBBLES &

cLAY BOULDERS

@ BEQROCK

ST

N

SA%D

BT SYMELLS |

1y
) Sl N
«),-\Q‘—“aﬁi

e

W R M OH, R TE  Ree W R

93]
Lk

[l

REM CONBULTANTS, INC. E!

Baackw @y 3 &

(CHAN%EL APARTMENTS |
i i

St NBSBJ

S
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WL il om ¥
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AL

L T quau-vcw- !é
i
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Rate
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BROJ NS 35 A

BCORING NUMBER 5 Date Completed: 4/29/83 LOCATICN SKETCH No Sccie
Ell ls
3 Fe SOIL DESCRIPTION
ES
E - 3h
EHR518
O | DENSE, BROWN, SANDY GRAVEL WITH COBBLES
- O AND BCOULDERS
-0,
/{_X@ Ss, REFUSAL ON COBBLE
o
L% o
b 3L o-_xv
o
g D-q.-d
- a ‘v.
G -:D'
ke OXTE
- o
L] [
BOTTOM OF BORING §
354 KOTE: DISTANCES SHOWM AHE APPROXIMATE AND HAVE
NOT SEEN MEASUNED BY SURVEYING WMETHODS.
EXPLANATION
—_— — UNFRGOEN GROUND
T CRGANIC MATERIAL
= @l Little Visible ice 0410V,
ALY s g “TICE DESCRIPTION
qcs SAMPLE NUMBER
] 52 LU 88, 72,571%,, 85, Qacf
; - 0mY DENSITY
WATES CONTENT
e { BLOWS S FO0T
A SEMPLER TYPF
WM wn AATER TAELE
] | T iRkt sTRarA cmdveE
BEDROCK
S LRCIEN GROUMND WD WAILE DRILLING
TYPICAL SOILS LOG | 48-4FTER BORING
— Sz 4" FPUT SPOON WiITH 140 L8 MAMMER
S1 147 SPLIT SPOON WITH 340 (B HAMMER
SN 28" SPLT SPOCN WITH 340 L8 WAMMER
e 8o 2.5 SPLIT SPOON, PUSHED
A AUGER SAMPLE
Te SHELSY TUIE
-4, Sy Tm MWODIFIED SHELBY TUBE
Ay BULX SANPLE
SAMPLER TYPE SYMBOLS |
ottt
o A S F R
] COBBLES &
E cLar @ BOULDERS
k|
@ sy @ sEDRCCK
] £ _§ EAND IOE, MASTIUE
SOIL SYMBOLS |
wx_ M Wm—w VL I channer 4 NTS| 2 B
ewn o1 MNMNEL PARTME TSi T T
cxa. 4. C f M CONSULTANTS, INC. | g LR
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WILLOUGHBY BUSINESS CENTER
PHASE 11
SUBSURFACE INVESTIGATION

INTRODUCTION

The subsurface investigation for planned office building on Willoughby
Avenue has been completed. A total of three test borings were accomplished
at locations suggested by Mr. Henry Tiffany with concurrence by the

writer.

It is the purpose of this report to describe the methods employed in the
subsurface investigation program and explain the findings of the subsur-
face investigation in terms of the geclogic setting. Based on the infor-
mation obtained, conclusions and recommendations regarding feasible foun-

dation design and construction alternatives will be discussed.

SUBSURFACE INVESTIGATION

The subsurface investigation wAs performed by our subsurface exploration
team ytilizing a Mobile B4OH drill rig to drill three test borings. The
borings were advanced utilizing hollow stem auger and were sampled utiliz-
ing standard test methods described in ASTM D1586-67T, "Penetraticon Test
and Split Barrel Sampling of Soils." In this test, representative samples

of soils in advance of the auger are obtained and an estimate of the

SIS
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in-place bearing value is enabled by the standard blow count record.
Samples were logged in the field by the technician in charge of the
drilling operation and were later visually examined in the laboratory as
a verification of field classification. C(lassification was performed in

accordance with methods of the Unified Soil {lassification System.

SOIL CONDITIONS

Soil conditions are uniform over the site only in a broad sense. A
surficial manmade fill1 extends to a depth of 15' and is underlain by

loose to dense granular soil of marine intertidal origin.

The surficial portion of the fill to a depth of 7't is highly variable
with respect to soil type, density, and "quality." The details shown on
the attached boring logs suggest that the surficial fill originated from
several different sources. The underlying fill material is A-J Gold Mine
waste consisting of angular rock fragments up to 10" diameter with inter-

stitial gravel and sand-size material.

The natural soil underlying the fill consists of two types. One is a
dense gravel and SAND (see log of Test Hole 1), the other is a medium

dense sand with some silt and gravel.

The dense gravelly soil may be the expression of a former sand/gravel bar
that is rumored to have existed in the area prior to filling. The finer

grained soils represent intertidal marine sediment.
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If any considerable thickness of compressible, fine grained organics
existed prior to filling, it has long since been intruded into the inter-

stices of the Mine waste fill by the overburden pressure.

WATER TABLE CONDITIONS

The water table level in the area is tide-dependent, fluctuating within
the tide-range on any given day, but with a half hour or so "lag," accord-
ing to observations at the State Parking Garage on the east side of
Willoughby Avenue. Structural foundation members below Elevation +20

would be temporarily inundated during extreme high tides.

GEOLOGY

Soils of the project area owe their existance to a recent (geologically)
series of events which have occurred since the main glacier retreated
from the Gastineau Channel 8,000 to 10,000 years past. Sand and gravel
which was first deposited as glacial outwash from the Channel Glacier as
well as the Gold Creek Glacier was deposited in the project area in the
form of submarine deltas. Subsequent changes in relative sea level
exposed the deltaic material to wave and current erosion washing away

most of the finer particles.

When the white man settled the Gastineau Channel, the project area was a

gravelly beach covered at high to mid-tide levels by the waters of the

Channel.

[ =M
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As hardrock mine development led to an increased demand for level land,
the waterfront beach of Juneau was systematically filled with mine waste
rock from circa 1810 to circa 1940 and sporadically thereafter. The
area of Tand including the project site from the Juneau Indian Village
to the Coast Guard dock was created in this manner. The fill was generally
fairly uniform. As modern development displaced the original frame
dwellings from the site, various types of waste fill were imported and
dumped to replace displaced or borrowed mine waste rock. This final
phase is reflected in the various fill materials underlying the site in

the 1' to 5' depth interval.

CONCLUSIONS AND RECOMMENDATIONS

Several assumptions were made regarding the type of development planned
for this site. These assumptions, based on conversations with Mr. Henry

Tiffany, are as follows;

1. The structure planned for this site is a relatively "light" steel

frame office building.

2. A maximum of four levels of office space is anticipated with a

parking level near existing grade.

3. A spread footing type foundation system is desired with the park-
ing level designed as a bituminous pavement overlay on compacted

fill.

Based on these assumptions, it is our conclusion that a spread footing




and grade beam foundation system can be successfully adapted to this
site, provided that several basic construction recommnendations are fol-
Towed. These recommendations are as follows, not necessarily in order

of completion;

1. The entire building foot print should be excavated at least 2'
below the lowest existing elevation. The valuable surficial
fi11 should be stockpiled for later use and any organic-rich

soil or trash exposed should be removed from the floor slab area.

2. The floor slab area should be proof-rolled utilizing a self-
propelled vibratory steel drum roller to identify loose or soft
zones which can be over excavated or simply filled and compacted

until negligible settlement occurs with additional compaction.

3. The foundation load bearing areas should be over excavated to a
depth of at least &' (preferably, 7') below the existing surface.
A1l the organic-rich compressible soil and trash should be exca-
vated, hauled, and replaced with relatively clean, free-draining,
granular backfill. Backfilling should be accomplished in 24"
(maximum) 1ifts, compacted by the methods cited above to 95%

maximum laboratory density for the material utilized.

Foundation load bearing areas, prepared in the manner indicated, should
provide a soil bearing design pressure of 3,000 PSF with an ample margin
of safety against overlcading undiscovered areas of soft marine sediment

at depth.

EM
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Seismic design for structural and foundation loads should be based on
Uniform Building Code, Zone 3, criteria, even though Juneau is indicated
on current Uniform Building Code diagrams to be in Zone 2. Our opinion
is that prudent design should be based on Zone 3 criteria as the data
hase for the Zone 2 designation is historically very short and Tacking in

the quantitative sense. We are attaching earthquake charts.

CLOSURE

The soils information contained in this report is strictly applicable to
the immediate vicinity of boring sites only. All other information is
inferred or projected based on local experience. If soil conditions are
discovered during construction which significantly differ from those
described in this report, it is strongly advised that a competent soils
engineer or engineering geologist inspect the "changed" soil condition

and comment on any effect it may have on project plans and specifications.

Prior to construction, we would appreciate the opportunity to inspect
project plans and specifications for errors or omissions with regard to
soils and foundation design.
Sincerely,

R & M CONSULTANTS, INC.

Nk F Gl

Joseph L. Connolly, P.G., E.G. Malcolm A. Menzies, P.E.
Engineering Geologist Civil Engineer
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SCALE

SOILS LOG

OFFICE BUILDING

BORING NUMBER | Dote Completed: 5/6/83 LOCATION SKETCH
r z0 STATE OF ALASKA
"é z §§ S0l DESCRIPTION PARKING GARAGE - OFFICE BUILDINGLS
o
HAELESE]
e
5724 | GRAVELLY SAND FILL WILLOUGHBY AVENUE
od Pt -
A . ) ] i
Tl SAND WITH PEAT TO 50% BY VOLUME. FILL. £DGE OF |
1 ASPHALT P
= PARKING { '
e ‘:‘\:"‘_"1 /MT.B_?} i }
) PV e {
‘ A OFFICE TB-2¢q
5. 1| MEDIUM DENSE, BROWN, GRAVELLY SAND. “
l b8 d o MINE WASTE FILL. e
U - I
A
pnned £ 3110 1) S5, 17
Q@ O
l Lo
0
—— ".a , P
l .:1 @T, B-1i
W ¢ ..:
o
P
I -0 1 ?}Q NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
. NOT BEEN MEASURED BY SURVEYING METHODS.
D @) ss, 21
S
DA EXPLANATION
l —1 | .7 AT CROUND
Rt ORGANIC MATERIAL
BOULDERS T0 12" ¢ Little Visible ice 0710 Vy
) —— xE e MCE DESCRIPTION
l SAMPLE NUMBER
b T Ss,72,5715%,85.9pcf
o@ Y pRY DENSITY
o ] WATER CONTENT
I s o L2 BLOWS /FOOT
OU 4 SAMPLER TTYPE
0y Ss, 56 LY wn WATER T48LE
17 oof| VERY DENSE, BROWN, SANDY GRAVEL. U TAPeROY STRATA CHANGE
I 0.1 INTERTIDAL MARINE DEPOSIT. BEDROCK
IR Y — "“5‘5 gf”tg’é""’i"" WD -WHILE DRILLING
AR YPICAL A 8-AFTER BORING
' ped 19,7 ¥ Sa £4°SPUT SPOON WITH 140 LB WAMMER
I L WD S1 147 SPLIT SPOON WITH 340 LB HAMMER
PRAR Sh 257 SPLIT SPOON WiTH 340 (B NAMMER
o] |-, O 8p 257 SPLIT SPOON, PUSHED
b SR A AUGER SAMPLE
, 9 Tu SHELEY TUIE
b2od Py tm WODIFIED SHELEY TUSE
1.0 B BULX SAMPLE
52 () ss, 94 SAMPLER TYPE SYMBOLS |
’ el GRGANIC P a2
! - MATERIAL GRAVEL
et 170 0 ®i COBRLES &
% E car ROULDERS
0.0
l | ao sur Fg'ﬁ\j BEDRDCK
— 070 L sawo - R icE, MASSIVE
" b!_:" . . . N CRRRNIPRA S . o . ’ .
l 250 TG SYMBOLE |
B
- \ (YR (+2 )
pwn M. J "8,
S WILLOUGHBY  AVENUE |- 1
I cxo 4. C. REM CONSBULTANTS, INC. ]

PrOJ N 33HIIG

OWa NG 116 - 1




BORING NUMBER | Date Completed: 5/6/83 LOCATION SKETCH
£ 20
sHEH =58 SOIL DESCRIPTION
&
EH 2333
B FERE18
24 T
o
e ¢
- b{%@ Ss, Sl
PR -
- o 1 VERY DENSE, BROWN, SANDY GRAVEL GRADING
S I T0 GRAVELLY SAND
=
b 30
BOTTOM OF BORING
-354 NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED BY SURVEYING METHODS.
EXPLANATION
- e UNINOCEN BRCUND
- ORGANIC MATERIAL
P Little Visibie lce 0-10 Vy
—— 9 -«!-A.a S (CE DESCRIPTION
. SAMPLE MUMEBER
- 655,72,5?!"/0,85.9:;:!
Y DRY DENSITY
WATER CONTENT
a0 BLOWS /FOOT
759 SAMPLER TYRE
NI X wn WATER TABLE
L Al T L ierRox STRATA CHANGE
BEDROCK
| L FROIEN GROUND WD -WHILE DRILLING
TYPICAL SOILS LOG | A R-AFTER BORING
— S3 24" SPLIT SPOON WiTH 140 LB HAMMER
Sy 24" SPLIT SPOON WITH 340 LB HANMER
Sk 25" SPLIT SPOON WITH 340 LB HAMMER
- Sp 2,57 SPLIT SPOON, PUSHED
A AUGER SAMPLE
Te SHELBY TU3E
T MODIFIED SHELEY TUSE
] Bs BULK SAMPLE
SAMPLER TYPE SYMBOLS |
] ] CRGANIC SN
WATERIAL poaay GRAVFL
- COBBLES &
E cear m BOULDERS
- sir BEDROCK
. _ S sanp & ICF, MASSIVE
SOIL SYMBOLS |
\,
- ) (VSN (v
owN M. J. 3
owk b S || WILLOUGHBY  AVENUE ||5.;
i REM CONSUL T . ;
oate 5712783 | ||meeene eemeears masees lewwest) | QFFICE . BUILDING - erosna 33106
acar ¥ SOILS LOG Dwa na 116 1




BORING NUMBER 2 Dote Completed: 5/9/83

LOCATION SKETCH

N g
T I8¢ SOIL DESCRIPTION
E -4 33
sF gl
e
2 of | GRAVELLY SAND FiLL
211 LOOSE, MIXED ANGULAR GRAVEL-SIZE ROCK
41U 1 AND ROUNDED, GRAVEL TO COBBLE SIZE
5211 ROCK IN BROWN SAND MATRIX
1) 20
| [0
> 5 G“‘

() ss, 10

ANGULAR BOULDER TO GRAVEL SIZE ROCK
IN BROWN SAND MATRIX

@ Ss, 13

(B) ss. 11

ORGANIC RICH SANDY SILT
WITH MARINE SHELL FRAGMENTS
AND WOGCD

o 20

MED1UM DENSE SAND WITH SOME ANGULAR
GRAVEL AND TRACE OF SILT

(&) ss. 21

SEE DRAWING ONE.

ROTE: DHSTANCES SHOWK ARE APPROXIMATE AND MAVE
NOT BEEN MEASUSED BY SURVEYING METHODS,

EXPLANATION

UNFRIZEN aROUND
ORGANIC MATERIAL

& Littie Visihle fce 0-10 V)
o SH | ¥, g S ICE DESCRIPTION

3 P,

SAMPLE MUMSER
8s,72,57 1%, 85.9pcf
b ORY DENSITY
WATER CONTENT
HLOWS /FOOT
SAMBLER TYPE

1 LY. wD WATER TABLE

BEOROCK

Lo FROZEN GROUND WO -WHILE DRILLING
TyPicaL SOILS LOG | A B-AFTER BORING

Sa 14 SPLIT SPOON WITH 740 LA HAMMER
S1 147 SPLIT SPOON WITH 340 LB HAMMER
Sn 28" SPLIT SPOON WiTH 340 LB NAMMER
4p 28" SPLIT SPODN, PUSHED

A AUGER SAMPLE

Te SHELSY TUIE

Tm MODIFIED SHELBY TUBE

B BULK SAMPLE

SAMPLER TYPE SYMBOLS |

ORGANIC
WATERIAL

m COSBLES 8

BOULDERS
e
m, BEDROCK

& ad
e

AN

OATE. 5/16/83

BNEIMAERE GADLEREYE  SLARNARS  SLMYETYTDSS

SCALE

SOILS LOG

. g 20| SAND ICE, MASSIVE
~11 BOTTOM OF BORING AT 25' “IBIL SYMBOLS 1 —
r y mm "
DWN M. J £8
S WILLOUGHBY AVENUE |45 1
cko J. G R&EM CONSBULTANTS, INC.

OFFICE BUILDING

PROJ NG 331116

OwG NG |16 - 2




BORING NUMBER 2 Dote Completed: 579 /83 LOCATION SKETCH
£ zg
T8 FIE SOIL DESCRIPTION
EH UL
K
Fext L
-(5) Ss, REFUSAL
BOTTOM OF BORING
B0
354 NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED B8Y SURVEYING METHODS.
. EXPLANATION
- = UNER LN GAOUND
ORGANIC MATERIAL
Little Vistbie Ice 0-10 Wy
- ap T ICE DESCRIPTION
SAMPLE NUMBER
n Ss,72,57 1%, 85.9 pcf
—pRY DENSITY
WATER CONTENT
BLOWS /FOOT
401 ( SAMPLER TYPE
AN LN wn WATER TRELE
] FIC | T LT apeRox STRaTA CHANGE
g 8EDROCK
ey J,
L FROZEN CROUND W0 -WHILE DRILLING
TYPICAL SOWS LOG } AB-8FTER BORING
1 S5 L4 SPLIT SPOON WITH 140 LB HAMMER
S: 147 SPLIT SPOON WiTH 340 LB HANMMER
Sh 28" SPLIT SPODN WITH 340 LB NAMMER
— Sp 257 SPLIT SPOON, PUSHED
A AUSER SAMPLE
Ts SHELEY TUIE
] Tm MODIFIED SHELBY TUBE
Be BULK SAMPLE
SAMPLER TYPE SYMBOLS |
] ORGANIC
E WATERIAL proay GAAVEL
= COBBLES &
E car m BOULDERS
| S BEDROCK
] i - SAND bR icr, wassivE
SOIL SYMBLLS |
_ v,
f A=} SN/ (¢n A
nwN  M.J o )
M WILLOUGHBY AVENUE ||oms
txb 4. C R&M CONSULTANTS, INC.
OATE 5)’t6/83 LT IR Y 13 WESLOBSTE g, A P e AV R L-T 2 ] OFF!CE BUI L D ! NG ’MPROJ NGO 33 E ' 16
ArAi F SOILS LOG DWG MO 16 - 2




BORING NUMBER 3 Daote Completed: 5/10/83

LOCATION SKETCH

DEPTH{¥T)

TROIEH

SOIL DESCRIPTION

LOCATION
SAMPLUED

[ ASPHALT SURFACE

SANDY GRAVEL FILL

20«4 1. ©

OPEN WORK A-J MINE TAILINGS FILL

A-J MINE TAITLINGS AND FILL IN SANDY

MATREX

(D ss, 7

A-J MINE TAILINGS FILL IN SANDY GRAVEL

MATRIX

(2) ss, 18

SEE DRAWING ONE.

‘NOTE: DISTANCES SHOWN ARE APPROXIMATE AND HAVE
NOT BEEN MEASURED 8Y SURVEYING METHODS.

EXPLANATION

LOOSE TO MEDIUM DENSE, GRAVELLY SAND

(3) ss, 12

(B) ss, REFUSAL
BGULDERS, 21' TO 28"

— UNFROLEN GROUND
T ORGANIC MATERIAL

. Littie Visible lce C-1C Vy
ALY, g S ICE DESCRIPTION

SAMPLE NUMBER
Ss,72,571%,85 9pct
L__ DRy DENSITY
WATER CONTENT
BLOWS S FOOT
SAMPLER TYPE

VUM LY wp WATER TABLE

BEDROCK

\—FROZEN GROUND WO -WHILE DRILLING

TYPICAL SOILS LOG |} A8-AFTER BORING

Ss L4 T SPLIT SPOON WITH (40 LB WAMMER
S1 L4” SPLIT SPOON WITH 340 LB HAMMER
8k 287 SPLIT SPOON WiTH 340 LB HAMMER
Sp 28" SPLT SPOON, PUSHED

A AUGER SAMPLE

Ts SHELEY TU3IE

Tm MOODIFIED SHELBY TUBE

By BULK SAMPLE

SAMPLER TYPE SYMBOLS |
arenia GRaveL
= fomoERS
sir
.5;.,%9.. . ICE, MASSIVE

BEDROCK

SOIL SYMBCLS |

\,

o~
DW N,

™ mw

cxb

REM CONSULTANTS, INC.

OATE. 5/16 /83

MNBRRERE  BUGLORIETE L AkNuass  BlUmvR YGRS

-

SCALE

SOILS LOG

WILLOUGHBY
OFFICE

-
33
GRIOL
prOJNQ 331116

DwG NG 116 - 3

AVENUE
BUILDING
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2.0 SITE CONDITIONS

This section of the report presents 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 our scope of work. If addirional data becomes available,
some or all of our interpretations and our opinions expressed herein could change. Therefore,
we should be notified immediately if the conditions found at the site are different than those
encountered during this investigation. Furthermore, the soil description contained in this
section of the report and presented on the test boring logs are the project geotechnical
engineer's interpretation of the field logs and the visual soil classification performed in the
laboratory, and the resuits of the laboratory soil testing. The largest particle size which can
be recovered with standard drill hole samplers is often smaller than the maximum particle
size in a gravely soil deposit. Therefore, the soil descriptions and test results for gravely soils
tend to be biased toward the finer particle sizes. Refer to the Test Boring Log - Descriptive
Guide immediately following Figure 2 for more information on sample sizes, sample quality,
and the soil classification procedures.

2.1  Geologic Setting

Juneau is a waterfront community located in southeast Alaska, the panhandle area of the state
(Figure 3). It is simated on the mainland along Gastineau Channel and across from Douglas
Island. Southeast Alaska is characterized by rugged, mountain ranges with peaks exceeding
10,000 feet in elevation, and numerous large and small islands extending about 100 miles
from the mainland. Many of the mountain valleys are covered with glaciers and ice fields,
which in some instances extend to the sea. Where the mountains meet the sea, they rise
abruptly and steeply along northwest rending linear alignments. Southeastern Alaska has a
wet maritme climate. The fjord‘iikc setting s a result of both orogenesis (mountain
building) along the boundary of the North American and the Pacific Ocean tectonic plates
(with attendant crustal fauits), and extensive and persistent glaciation. The collision of the
two plates results in uplifting of sea bottom sedimentary rock as the Pacific plate slides
northwest past the North American plate at a rate of about 6 to 9 cm/yr.

The mountains surrounding Juneau are steep and rugged with deeply incised and often
glaciated valleys. They generally are uplified and folded sedimentary and metamorphosed
rocks of late Triassic to early Cretaceous age composed of greenstone, graywake, and shale.
Igneous intrusives aiso are present. The steep mountain siopes give way to more gentle
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slopes near the shoreline, and although they appear to represent classic U-shaped glaciated
valleys, they are often sediment filled steep-walled bedrock fjords. Gastineau Channel is
such a fjord (Figure 4). Tectonic uplifting has resulted in subaqueous sediments being
exposed along the lower mountain slopes as high as 200 feet above current sea level.

Station Juneau site is on the waterfront near downtown Juneau. That area of the city is
situated on old deltaic deposits and younger fan deposits of Gold Creek which overlie very
dense glacial tills several hundred feet thick that fill Gastineau Channel, which in tum overlie
bedrock . The waterfront area around the site was filled with tailings from local mining
operations, principally the Alaska-Juneau (A-J) mine, during the first half of this century
(Figures 5 and 6). The thickness of the fills constructed with A-J tailings vary throughout the
Juneau area from a few feet 10 over 100 feet. The tailings a1 the location of our deep boring
(TB 1) are 24 feet thick. The tailings generally are coarse rock (up to 10-inch) with lessor
amounts of sand. Boulders up to 10 feet in diameter have been observed in that material, but
they are generally on the order of 24 inches or less. The material is angular and biocky with
litrde sand and fines, so dumped fills have large void ratios and openings berween rock
fragments. Surface runoff, ground water and tidal waters flow freely through this material.

The late glacial-outwash deposits from Gold Creek generally are well sorted sand and gravel
mixtures with occasional cobbles and some silt size particles. Random boulders from
upstream slide debris are present in the deposit. The Gold Creek outwash materials are
composed of weathered particles from the surrounding bedrock slopes. The greenstone and
granitic particles generally are subrounded to rounded, and the shale and slate are tabular and
subangular to subrounded.

The delta deposits in the Juneau area are differentiated into older and younger deposits. The
older dcposns were 13.16 down dunng the Pleistocene (probably more than 12,000 years ago)
when land levels were lower than at present and sea level was considerably higher. Those
deposits are now at higher elevation than the younger (Holocene) deposits laid down during
the last 8,000 to 10,000 years. The older dcﬁosizs are coarser than the younger deposits and
generally consist of coarse sand and gravel with minor amounts of silt with occasional
cobbles and boulders. The younger delta deposits consist of fine sand or sandy gravel
mixtures and contain small amounts of silt. These deposits become finer in texture and
denser with depth. The younger Gold Creek delia deposit generaily is overlain by marine ‘
deposits of sandy silt and silty sand in the intentidal zone and by man made fills along the
shore front. The depth of the younger delta deposit of Gold Creek has been measured to be



greater than 50 feet. Test Boring No. 1 confirmed they are greater than 50 feet deep at this
site.

The stratigraphy below Station Juneau is composed of a layer of A-J Mine fill approximately
24 feet thick overlaying outwash materials and the younger delta deposit to a depth of at least
50 feet. Glacial tlls likely underlie the delia deposits 1o a depth of over 100 feet where they
rest on bedrock.

2.2 Surface

The entre site is currently lawn and sidewalks. There is a sheet pile bulkhead along the
south edge of the site separating the site from the dock facility.

2.3 Subsurface

Fill has been placed over the entire site. It has been reported to us that the fill consists of
mine spoil from the underground gold mines in Juneau. The material encountered in our
borings consists of large rock to at least 24 inches in a matrix of sand and gravel. The sands
and gravels are rounded and appear to be alluvial in origin. The sand and gravel matrix is
loose and may have been placed over the rock fill and worked down with time and activity.
The fill section extends to a depth of at about 24 feet.

For a more detailed presentation of the soil conditions encountered in each of the test borings
see the test boring logs presented in Figures 7 through 9. The Test Boring Log-Descriptive
Guide, which consists of six pages preceding Figure 7, should be reviewed to better
understand the information presented on the test boring logs.

2.4 Groundwater

The depth to groundwater at this site is totally dependent on the tide. Based on the maximam
high tide and the elevation of the site, it can be concluded that the water table could be as
shallow as four feet below the surface.

2.5 Permafrost

No permafrost was encountered in any of the test borings and no permafrost is known to exist
in the immediate vicinity of the site. Therefore, the risk of permafrost being present on this’
site is considered to be slight.



3.0 NATURAL HAZARDS

We reviewed the literature regarding natural hazards that could affect the site. The hazards
reviewed included: ‘

Flooding,

Slope Stability,

Fault Rupture,

Ground Shaking,
Liquefaction, and
Differential Compacton.

3.1 Flooding

According 10 flood insurance maps published by the Federal Emergency Management
Agency (FEMA) the site is located well out of the current 100-year flood plane of Gold
Creek, so is not subject to flooding from that source (Figure 10). Figure 11 shows the range
of tides in Gastineau Channel at Juncau. The FEMA maps indicate that storm generated
wave runup along Gastineau Channel would not exceed El 23 in the area around the site.
Therefore, coastal flooding should not affect the structure, since its finish floor elevation
likely will be the same as that of the existing building (reportedly, El 24). Its position
adjacent to shore front bulkheads and docks along Gastineau Channel makes Station Juneau
somewhat vulnerable to earthguake induced tsunamis and seiching. However, only minor
tsunami runup in Juneau has been reported in historic time. Even the 1964 Alaska
earthquake produced only minor tidal fluctuations in the protected channels and embayments
around Juneau.

o~

3.2  Slope Stability

The site and the surrounding area are essentally flat except along the shore line, where the
tailings fill is retained by sheet pile walls. The sediments at the toe of the wall are armored
with locally generated rip-rap to an elevation below normal tidal action. We have performed
a cursory evaluation of the static stability of the area in the seaward direction from the
building site, and determined the slopes to be stable.



3.3  Fault Rupture

Several faults have be identified in southeastern Alaska principally by USGS investigators
(Figure 12). However, only the Gastineau Channel fault is in close proximity to the site. Itis
believed this fault is part of the coast range megalineament system that is the ancient suture
between the plate boundaries in this area of the world. Ongoing fault displacement and
seismic activity is believed to have been transferred from that area to the currently active
continental margin now expressed as the Fairweather fault about 100 miles west of Juneau.
Current rates of slip along the Gastineau Channel fault are estimated to be only a few
millimeters per year at most. Therefore, the probability of fault displacement occurring
below the site during the life of the structure is considered to be extremely low.

3.4  Ground Shaking

A rigorous evaluation of the characteristics of potential seismically induced strong ground
shaking was not within the scope of this investigation. However, studies we have performed
for other sites in southeast Alaska indicate peak rock accelerations of the order of 0.25 to
0.38 g's have about a 10 percent chance of non-exceedence during a SO year period. This
seismic exposure compares well with the seismic zone maps contained in the current edition
of the Uniform Building Code (UBC). Juneau falls within UBC seismic Zone 3. Zone 3 is
an area where a peak horizontal ground acceleragon of 0.30 g's has only a 10 percent chance
of being equaled or exceeded during a 50 year period. We recommend the UBC be used for
seismic design of the planned building addition.

3.5  Liquefaction and Differential Compaction

We have evaluated the potential for liquefaction and differential compaction to occur below
the site using methods developed by Seed and Idriss (1971). Liquefaction is a phenomenon
whereby saturated, '}oo%s:c fine sands and coarse silts lose their shear strength (“liquefy”) when
shaken or subject to cyclic loading. Generally this phenomenon only occurs during high
intensity, and/or prolonged ground shaking associated with large earthquakes (M > 6.0), and
where the groundwater table is near the surface (5 1o 10 feet deep). Liquefaction also can
occur as a result of blasting; however, that is a rare occurrence, and is usnally restricted to a
small and localized area around the blast zone. Liquefaction occurs in loose, uniformly
graded, saturated fine sands and coarse silts because the pressures in the pore water increase
due to seismic stresses until they equal the confining pressures surrounding the soil particles.
When that happens the soil no longer has strength (or resistance to interparticle sliding) due
to friction, and consequently behaves like a liquid. Coarse soils like gravel and coarse sand



are free draining enough to dissipated the build up of pore pressures before they equal the
confining pressures of the medium. Therefore, coarse materials rarely liguefy even during
great earthquakes of extended duration.

Liquefaction in the portion of the rock below the water table fill will not occur because the
materials are 1o coarse and free draining to allow pore pressures in excess of the in situ
confining pressures to build up during earthquake generated ground shaking. However, our
analysis of the potential for liquefaction of the fine grain sediments below the fill indicates a
zone about 30 to 35 feet below grade has a high potential for iquefaction (Figure 13). The
Standard Penetration (SPT) blow counts are low (N = 10) and the materials are saturated, fine
sands and silty sands. The soils above and below this zone are dense (N > 30) and are very
unlikely to liquefy even during the most severe earthquake shakin g.

If the site should be experience strong ground shaking of moderate duraton (on the order of
30 seconds) liquefaction of the loose zone will likely occur. Some sertiement at the ground
surface could occur; however, complete lose of bearing is unlikely because of the presence of
the coarse tailings fill. If the loose zone extends to the face of the channel bottom seaward of
the facility, slope failure could occur and possibly extend below and beyond the facility, If
that should occur there would be significant damage to most of the water front area, not just
1o the planned addition.

Differential compaction (settlement) of the rock fills in the Juneau area have occurred in the
past during large earthquakes. However, the literature indicates settlements on the order of
only a few inches across filis over 100 feet thick. Therefore, if a strong earthquake of long
duration were 1o cause strong ground shaking in Juneau, in our opinion differential settlement
due to the tailings fill only would be on the order of two to three inches across the building
footprint. Although some architectural and minor structural damage might result from
settlement of that magnitude, a well designed and constructed building would not collapse.



4.0  ENGINEERING ANALYSIS

This section of the report presents interpretations and opinions concerning the interaction of
the planned development with the surface and subsurface conditions detected by the field
exploration and laboratory tests. It reflects our evaluation of the data collected during our
field exploration and soil laboratory tests, and our understanding of the planned development.
The analysis is valid for the dara collected within our scope of work. The collection of
additional data, or a change in the development plans, could provide information which
would alter some or all of the interpretations and opinions expressed herein.

4.1 Foundations

.The existing structure is supported on spread footings founded at a depth of four feet. A
visual inspection of the building indicates that it has been performing adequately,

The proposed addition will be located very close to (within one foot) the sheet pile wall at the
south edge of the site. This wall has been in place for about 30 years and shows signs of
degradation due to exposure to the saltwater environment. We anticipate that the wall will
need repair or replacement during the life of the proposed structure. We understand the wall
is tied-back to “deadmen’ - about eight-foot on center along the alignment of the wall.

We evaluated the possibility of using spread footings, driven piles, and drilled piers for
support of the proposed addition. In our opinion drilled piers are the least desirable
foundation option. This is primarily due to the potental for construction problems when
trying to drill through about 25 feet of rock fill with a loose sand and gravel matrix which
will be submerged when the tide is in.

Driven piles are feasible if a heavy pile section is used with a hardened pile tip. The pile
hammer would have to have sufficient power to penetrate the rock fill. It would also be
necessary to specify location tolerances to allow the contractor to move individual piles
enough to avoid or deflect off boulders in the rock fill.

If a pile foundation is used, then a structural slab would be the preferred floor system. If the
floor slab is “floated,” there is a potential for damage to the slab if the sheet pile wall is
removed or fails.

It is our opinion that the most appropriate foundation type is 2 spread fooung. fv-will-be -
necessary to excavate the entire site to eight feet and to backfill with well compacted



structural fill. The south wall footing should be founded at a depth of eight feet and the other
footings at a depth of four feet. The south wall must be designed to retain the soil behind it
in case the existing sheet pile is removed or fails. Where the excavation is along the east end
of the existing building, the excavation should extend down to the existing footing and then
slope away at 2 one horizontal to one vertical (1:1) slope to the full depth of eight feet.

4.2 Earthwork

The earthwork required for the project is a function of the type of foundation used to support
the addition. If a pile foundation is used the required earthwork will be minimal, but if
spread footings are used we recommend the entire building area be excavated to a depth of
eight feet and backfilled with a properly compacted structural fill. We are recommend this
excavation because of the unknowns associated with the existing fill. We are especially
concermed with the apparent loose nature of the sands and gravels that form the matrix
between the rock fiil.

Any excavations which penetrate to a depth below the tidal water elevation will experience
large volumes of water inflow during periods when the water elevation is above the bottom
of the excavation. It is probable that large volumes of sand fill will be carried into the
excavaton by the inflowing water.

Cut Slopes: Temporary cut slopes and utility trenches in both granular and fine-grained soils
above the water table have been known to stand temporarily at very steep angles; however,
they also have been known to fail suddenly and without waming thereby claiming lives.
Therefore all excavations should be laid back at safe slopes or they should be shored. It is the
responsibility of the contractor to determine appropriate temporary cut slopes or shoring for
excavations and trenches for the site soils, and surface loading conditions. As a minimum,
the contractor should be in full compliance with all appropriate 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 accomplished with healthy landscaping such as grass. Temporary
protection with plastic sheets may be fcquircd if heavy rains occur before the plants are
established.



4.3  Dewatering

Depending on the final grading of the site, it may be necessary to dewater some excavations
at the site. This will depend upon the height of the tide while the excavation is open. If
excavations penetrate the water table, the sides of the excavadon will slough continually unil
they reach an angle of about 3 or 4:1 (horizontal to verrical). Additionally, it is essentially
impossible to adequately place and compact structural fill if there is standing water in an
excavation. Therefore, it is important that water be continually removed from excavatons
unti] they are properly backfilled.

4.4 Earth Pressures

Lateral earth pressures may be relied on to resist lateral loads against the building. The
magnitude of the earth pressure is a functon of the type and density of the soil adjacent to the
subgrade wall or footing, the height of the groundwater table adjacent to the building, and the
allowable movement of the structure with respect to the backfill. Design values for the
classic active, at rest, or passive earth pressure conditions are presented in the
Recommendations secton of this report. '

It 1s very important that the project structural engineer and architect realize that there must be
movement 1o develop the full actve or passive earth pressure states. The skewch below shows

the general relationship between the earth pressure coefficients and wall movemens.

EARTH PREBBURE COEFFICENTS

Away Feou wagt O wTD SOIL mamn
TILY OM MOVEMEMT OF waALL

EFFECT OF DEFORMATION OR TiLT ON THE
MAGNITUDE OF EARTH PRESSURE

EFFECT OF DEFORMATION OR TILT ON THE
MAGNITUDE OF EARTH PRESSURE
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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.
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5.0 ENGINEERING RECOMMENDATIONS

These recommendations are based on our professional judgment and experience and the data
collected during the site exploraton 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 meant to represent the only way, but
rather indicate one appropriate way based on the information available at the time of the
writing of this report.

5.1 Foundations

As discussed in our engineering analysis, there are several options available for support of
this addition. Generally, we do not recommend using more than one foundation system for
the support of a structure. Also, we generally try to match the existing foundation, if it has
performed adequately, when making recommendations for support of an addition. For those
reasons we recommend using spread footings founded at a depth of 48 inches and designed
for a maximum allowable bearing pressure of 3,000 pounds per square foot for support of the
proposed addition. We recommend the south footmg along the bulkhead wall be founded at
a depth of eight feet and that the stem wall and footing be designed as a retaining wall as well
as for support of the structure. The footing can be stepped up from eight feet to four feet ata
distance of eight feet north of the south wall. 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.

As an altemative, the building could be supported on driven piles. The piles should be driven
to a depth of 40 feet. We recommend that heavy wall pipe (at least 0.5-inch) be used for the

piles. We also recommend that the piles be driven open-ended and that they have a flush-

outside, hardened steel, driving shoe welded to the pile tip. The table below gives the axial
working loads and uplift capacities at a Factor of Safety of about 2.0 for single pipe piles of
different diameters. These capacities may be increased by 50% for short term impact-type
loading.

12



Pipe Size Working Load Uplift Capacity
(inches) (kips) (kips)
8 50 20
10 75 30
12 105 40
14 135 50
16 170 60

Sentlement, or uplift, of 0.25- to 0.50-inch should be anticipated for individual piles loaded to
their working load. The axial capacities of single piles shown in the table above may be
assumed for piles battered 30° or less from vertical. Settlement of the pile foundation should
occur essentially simultaneously with the load application.

The actual working load for each pile size should be verified in the field from load tests
performed in accordance with ASTM D1143, “Piles Under Static Axial Compressive Load.”
At least one load test should be performed on each pile section selected for use. If only one
pile type is used, at least two pile tests should be performed. The load testing should be
performed early enough in the project to allow the results to be incorporated into the final
design and construction procedures. It is very likely the test piles can be selected from and
incorporated into the foundation system of the building.

Pile driving should be performed by an experienced contractor using the proper equipment.
We recommend that the piles be driven with a pile hammer with an energy rating of at least
25,000-foot pounds. Driving records for the test pile(s) should be analyzed using a dynamic
formula such as Engineering News, Janbu, or others, and also by the wave equation. The
results of those ana.iys;s along with the results of the pile load test(s) will aid in establishing
the pile driving criteria for the type or types of piles and hammer(s) used.

Lateral loads may be resisted by passive earth pressure against pile caps, grade beams, or
foundation walls. An equivalent fluid pressure of 300 pounds per cubic foot may be used for
design purposes; however, the upper one foot of exterior backfill should not be jncluded in
the computation of total passive ecarth pressure against the building element.
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Lateral loads may also be resisted by the piles themselves. The maximum lateral resistance
of each pile can be computed as the ultimate moment in the steel pipe assuming a point of
fixity five feet below the pile cap.

It should be noted that the défomﬁnn necessary to develop the passive earth pressure given
above assumes the building element moves into the soil about 0.25 inch. If the passive soil
resistance and the bending resistance of the piles are both used to resist lateral loads, then the
deformation of each of these elements must be compatible.

3.2 Earthwork

Excavation: If spread footings are used to support the structure then the site should be
excavated 1o a depth of eight feet. The bottom of the excavation should be proof-rolled with
a vibratory compactor and then structural fill should be placed under and around the footings
and walls back up to the bottom of the floor slab. The excavation and backfill may require
scheduling to insure the excavation remains above tide level. We anticipate that much of the
material which is excavated may be reused as structural fill.

If a pile foundation is used to support the structure, earthwork will be required around the
pile caps and grade beams. .

Due to the variable soil conditions at the site, we recommend that the owner have qualified
inspection personnel under the supervision of the geotechnical engineer continuously observe
the excavation of the fill , and monitor the placement of the structural backfill.

Frozen Soils: Do not place fill or construct foundations, slabs-on-grade, or asphalt
pavement over frozen soils. Do not construct fills with frozen soils.

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

Sieve §i P Fi
3" 100*
1-1/2" 70 - 100
3/4" 30- 100
12" 25- 100
No. 4 20 -4
No. 40 0-25

14
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No. 200 0-6
0.02 mm 0-3

* The fill may contain up to 10 percent cobbles.

The upper six inches of smicmral fill below pavement and slabs should not contain particles
larger than two inches to facilitate fine grading.

Other NFS or PFS fill material which does not meet this gradation requirements 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.

Fill Placement: Structural fill should be placed and compacted in lifts not exceeding 12
inches in thickness if a large vibratory compactor is used, or not exceeding six inches in
thickness if a2 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 prior to placement of structural 11,

Fill Limits: Structural fill should extend laterally from the edge of footings, slabs, and
pavements one foot for each foot of fill beneath the footing or slab.

Fill Testing: Frequent, in-place density tests should be performed in each lift of fill 10 verify
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.

5.3  Drainage

The site grades should be constructed and maintained to rapidly drain surface and roof runoff
away from the building and pavement subgrade soils. Roof drains should discharge well
away from footings or be tied into 2 storm drain system. A subsurface drainage system may

be required around and/or below the building, if the elevation of the floor slab is set near the
groundwater table.

5.4  Retaining Structures and Subgrade Walls
.
All soil retaining structures and subgrade walls should he designed o withstand the latera)

pressures imposed by the backfill soils, groundwater, and any surcharge or point loads behind
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the wall. The walls with level, sand/gravel backfill should be designed for the following
equivalent fluid soil pressures.

Actve Case: Cantilevered Walls
40.pcf - above the groundwater table
W)_&A pcf - below the groundwater table
e (0.002 H minimum wall deflection away from the

L backfill, where H = the height of the soil above
rd the base of the wall)
/ AtRest Case: Basement Walls or Walls Restrained from Movement at the top

60 pcf - above the groundwater table
92.4 pcf - below the groundwater table
(No wall deflection)

Passive Case: Walls Moving into the Soil
300 pcf - above the groundwater table
150 pcf - below the groundwater table
(.01 H minimum wall deflection toward the
backfill)

Note: Drainage should always be provided behind retaining walls whenever
possible. A typical drainage systern 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 the civil 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.

3.5 {Observation

It is important for the adequate performance of the planned structure and facilides that all the
old fill be removed where specified and that the structural fill consists of proper materials and
is adequately compacted. All excavation and backfill should be continuously observed by
qualified inspection/testing personnel under the supervision of the geotechnical engineer.
Several in-place densisy tests should be performed in each lift of the structural fill to verify
that minirmnum compaction required is being artained.

If a pile foundation is used to support the structure, it is important that qualified inspection
personnel under the supervision of the geotechnical engineer observe all pile driving and pile
load testing.

The inspection/testing personnel should be employed by the owner or his representadve, not
the contractor, to avoid any inherent conflict of interest and to better ensure that the required
level of quality assurance is provided.
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TECHNICAL PRESENTATIONS AND GRAPHICS

This section of this report presents the technical data obtained during the field explorations
and soil laboratory tests in narrative, tabular, or graphic form. The methods and procedures
used in obtaining the data are described herein. The data should be considered accurate only
at the locations specified and only to the degree implied by the methods used. The data
presented herein was obtained specifically to address the needs of the design, and may not be
adequate for construction purposes.

6.0 FIELD EXPLORATION

The test boring exploration was conducted on November 5 through 11, 1993. The test
borings were drilled with a ruck-mounted Mobile B-40 drill rig, firted with continuous flight,
hollow-stem auger and wash boring capabilites. The drill rig is owned and operated by
R&M Engineers of Juneau.

A total of three test borings were drilled. The test borings were drilled to depths of 20 to 50
feet. Figure 2 is a sketch of the location of the test borings.

The standard penetration test (SPT) was performed and disturbed samples were obtained in
each test boring at five-foot intervals. The SPT is an indication of the relative density or
consistency of the subsoils. The SPT was performed by driving a two-inch O.D. split spoon
sampler a distance of 18 inches ahead of the auger with a 140-pound hammer falling 30
inches in accordance with ASTM D1586. The standard penetration resistance (N) value
shown on the test boring logs is the number of blows required to drive the sampler the last 12

inches.

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 our laboratory for
further testing.

The information obtained during the field exploration is presented graphically on the test
boring logs, Figures 7 through 9. The Test Boring Log - Descriptive Guide presented on
Sheets 1 through 6, which immediately proceed Figure 7, should be reviewed to help
understand the information presented on the test boring logs. |
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7.0 LABORATORY TESTS

Scil samples obtained during the exploration program were preserved and transported to our
laboratory facility in Anchorage in accordance with ASTM D4220. Each disturbed sample
was visually classified by an engineering technician and the natural water content was
measured. The test procedures and results are discussed below.

Soil samples will be stored for a period of 90 days, after which time they will be discarded
unless other arrangements are made.

7.1 Visual Classification

In the laboratory, an engineering technician visually classified each soil sample obtained
during 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;
identifying the maximum particle size; identifying the size range of the sand particles;
identifying the shape of the particles; measuring the dry strength of the soil when a water
content test is performed; identifying the plasticity description of the soil and estimating the
plasticity index; identifying the natural water content; and estimating the unified soil
classification system group symbol. Please refer to the Test Boring Log - Descriptive Guide
presented herein for a more detailed explanation of the soil classification system. The soil
classification shown on the graphic test boring logs (Figures 3 through 5 is the project
geotechnical engineer's interpretation of the field and laboratory visual classifications, along
with the results of the index tests which were performed).

7.2  Water (Moisture) Content

The natural water content was determined in accordance with ASTM D2216. When working
- with small grab samples, the water content specimen seldom had a mass of more than about
30g to 50g. The water contents are reported on the graphic test boring logs, Figures 7
through 9.
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- e
. 2 ] £
w42 g § TESTBORING!
5 § =z '% 3 LOCATION: SEE TEST BORING LOCATION MAP
o o - ét.s! é & i ELEVATION: 234/~ DEPTH
V1] —~_ORBANIC TOF SOIL. 03
i 1 FILL, NFS, BROWN POORLY GRADED GRAVEL
L. % WITH SAND, AB0OUT 45X SAND, SUBROUNDED
Q. ‘ GP GRAVEL TO 3", DAMP TO WET, MEDIUM DENSE
L Y
u . 4
FILL, NFS, BROWN ROCK FILL AND POORLY
5F 5 GRADED SAND, ROCKS T0 2°, MEDIUM FINE
SAND, DAMP TO SATURATED, MEDIUM DENSE
10 - 8 GROUND WATER AT 10 FEET WHILE DRILLING
15+ 4
= L.
rs L
TS
- .
E . ORILLING ON A 8" COBBLE
8204 8" OF MEAVE
3 NO SAMPLE RECOVERED
i 235
. (] NFS, POORLY GRADED SAND, FINE TO MEQIUM
o5 , . 3 SAND, DAMP TO SATURATED, DENSE TO LOOSE
- 4 3
304 TSR] B:
] ';‘:,_-.a—-u—————mmm—w“mmw—o—;-mmu——mns
X :c:i{ F2, BROWN SILTY SAND, ABOUT 25% SILT, FINE
$13: " SAND, SATURATED, LOOSE TO DENSE
35 b
{continued on neat page}
MA = Mecharical Analysis
LL = Liquid Limit
PI = Plastic Index
PP = Fockel Penstrometer (TSF)
IV = Torvang [TSF) CLIENT: TSANS
[ Grap Sampie
d~ SPT Sampie PROJECT: CB-JUNEAU
S)= Shety Tube - pushed
R 2.5 L0 Spoon Sample LOBGED BY: G. CARPENTER
340F weight, 307 13 ]
T.= Sampie-Temperatere I Flprabadly - BORING COMPLETED: 3725794
affected by sampiing procedure
W0, 054087
DOWL ENGINEERS
A ALASKA TESTLAB LOG OF BORING FIGURE 7




Other Tesis
Temp
Molsture
Content [X)
Slows/Ft.
Sampies

Frost Depth

TEST BORING t (Continued)

LOCATION: SEE TEST BORING LOCATION MAP

35 ELEVATION 23+/- DEFTH
) B o | SR
a;fg
i e
‘ i
] i
40 p- 28 42 —3HiN
i it
B4
' i
] §§a s
. s
45 - a2 gg NO SAMPLE RECOVERED
' 0
: i
! i
50 + 5 32 %3 ABOUT 40X GRAVEL IN SM
= 3 232 _________________________________________________
W
& -
x
P- o
&
Q55+
60
85 -
70 -

KEY
MA = Mechanical Analysis
L = [lquid Limit
Pl = Plastic Index
PP = Pocket Penetrometer {TSF)
IV = Torvane {TSE)
Cl= Grab Sampie
@ = SPT Sample
Bl= Sheidy Tube -~ pushed
W= 25" L0, Spoon Sample
3404 weight, 30" fath
Y= Baenie Temperature {0 F)probebly
attected by sampiing procegure

CLIENT: TSANG

PROJECT: CG-JUNEAU

LOGBED BY: G. CARPENTER

HORING COMPLETED; 3/23/04
W.0. 054987

OOWL ENGINEERS
ALASKA TESTLAB

LOG OF BORING

FIGURE 7




" g =5
Eou e § TEST BORING 2
] § "‘gg 'g ] LOCATION: SEE TEST BORING LOCATION MAP
0 —~_ ORBANIC TOP SOIL. "—83
s FILL, NFS, BROWN ROCK FILL AND POORLY
: GRADED SAND, ROCKS TO 2°, MEDIUM FINE
SAND, DAMP TO SATURATED, MEDIUM DENSE
- MA
5 - 8 ¢
10 - ) NO SAMPLE RECOVERED
- g GROUND WATER AT t4 FEET WHILE DRILLING
15 b 8
o s NQ SAMPLE RECOVERED
‘Iﬁ n
& e
g 1
i
Lon - 30 NGO SAMPLE RECOVERED
i) S 218
25+
30+
35L
KEY
MA = Mgchanical Anatysis
LL w Liquid Limit
PI = Piastic Index
PP = f;acxet Pe?gﬁme:ef {TSF)
TV = Torvane [TSF} CUIENT: T
Cl= Grab Sampie . T: TSANG
= SPT Sample PROJECT: CE-JUNEAY
Gi= Shelby Tube — pushag
T~ 25" LD. Spoon Sampie LOBBED BY: G. CARPENTER
3404 weight, 30" fall
T = Sampie Temperature ' Flprebably .. e BORING COMPLETED: - 3704784
aftected by samping procedure
W.0. DS40687
OOWL ENGINEERS LOG OF BORING FIGURE 8
ALASKA TESTLAB




2 " &
e “ sz £ g £ TEST BORING 3
g § “g 3 i 3 LOCATION: SEE TEST BORING LOCATION MAP
& - § @ ELEVATION 23+/- DEPTH
o “~ ORGANIC TOP SOIL. ~—03
= FILL, NFS, BROWN ROCK FILL AND POORLY
i GRADED SAND, ROCKS TO 2°, MEDIUM FINE
SAND, DAMP TO SATURATED, MEDIUM DENSE,
L LOOSE
- MA
5~ 8 14
W0 5 NO SAMPLE RECOVERED
X ¥ GROUND WATER AT 13 FEET WHILE ORILLING
5k 1 8
a e
g
& =
x
P -
g 20 2 13
- E 248
25 b
| o}
ise
KEY
MA « Mgchanical Anatysis
b= Liguid Limit
Pl = Piastic Index
PP = Pocket Penetrometer {TSF)
TV = Torvane {T5F) CLIENT: TSANG
Cl= Grab Sample
W= SPT Sampie PROJELT: CG-JUNEAU
Gl= Sheiy Tube ~ pushed
%= 25 L0, Spoon Sampie LOBBED BY: 6. CARPENTER
340¢ weight, 307 138
T « Sampie Temperature {"F) probably .. BORYING COMMETEN. 3/54/04
TatTectec By samsing procedre
W.0. 054687
DOWL ENGINEERS
A ALASKA TESTLAB LOG OF BORING - FIGURE 9




FOUNDATION INVESTIGATION
GOLD CREEK
F-095-4(2)

JUNEAU DISTRICT

April, 1965
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Exginses of Tests & Foundations




o vy

in November, 1964, thres test holes were drilled ar the sire for the
vroposed Gold Craek Bridee, #7312, This bridee will be a four-lane
s3 the mouth of Gold Craek on thke preposad route for rhe

GENERAL GECLOGY

*

i

o Creek is & fast wmountain stream which dralns a narrow steep-sided
v east of Juneau. The valley floor is generally ao wider than ths
mbed and both valley walls rise te the tops of meuntains 3,300
aigh in one mile or less., The stream gradient is high {up ta 300
per mile), which has allowed Cold Craek to move large quantities of
material and bulld an extensive delta into Gastineau Channel. The
western section of the city of Juneau is loeated srimarily on the land
surface of thia delra,
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The site for the proposed bridge lies at the mouth of Oold Creek, oan

P 2 3
the south side of the delra, just sourh of the western section of
the city,

FOUNDATION CEOLOGY

All borings encounterad similar material art approwimately the same
sievations, indicating uniform subsurface conditiocns, A general descrip-
tion of the foundation materials is as follows:

DESCRIPIION ELEVATION

Compact zandy zravel with cobbles

and boulders +20 ta -10

Slightly compact sandv gravel with

cocasional cobbles snd bouldars -18 to -50

Slightly compacr to compact silty =zand =50 to - 1004

In spite of the faer that standard pensetraticn rests indicars that this
raterial varies from zlightly compact to compact, NX casing drove with



considerably less resistance when compared with marerial of simi
gradation and consigtency encountered in previous investigations, This
3 i 1

charscreristic may be an indication thar the soil is below its critica
dengity (Chellis, File Foundations, vage 57), and consenuentlv tends to
decrease {n volume when subject to either vibration or a2 asharpy impact.
Such & condition mav influence pile peneciration and pile bearing capa-

cicy a% indicated by standard penerration tests.

Cobbles and boulders with an average dismeter of about sight inches and
a maximum diameter of 2.5 feef "pave” the srereambed and ars scattered
about the surface in the vicinity of the bridze site. They are frequently

£y
encountered within 10-15 feer of the surface.

FOUNDATION RECOMMENDATIONS

1t is recommended that this bridpe be supported with a sile foundatisn.
A4 displacement pile {8 suggested as penetration tests indicsze that
Hepiles will not achieve bearing at economical depths.

Based on standard penetratien tests, it i3 tentatively expected thar
16-ineh displacement piles will achieve 30 tous bearing capacity in L3-
20 feet and 60 tons bearing capacity In 40-45 feet, Hovever, rhe very
low driving resistance encountered by the NX 3 tes that the

casi
i

standard penstration test may not be relisblie

The presence of numerous cobbles
may cause d;ffibui } in driving

ara reoommended, weavation of
orher msans may %e NECEEFAYY to

Tt should be noted th:
will be subjiect to zo

By _
R - e
Christian F. Wyllaey
- ,
Geologist

Approved:

George £y
Foundation Geclogi
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JUNFAU oW DRIVE PHARE YI
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QAL O T4HB0,00 fo STA. UGT 83438040
snd

JUNFAY MAIN STREET

PROJECT U-093-1{2%

STA, YE™ L1400, 00 to STA, TEY 2140000

THTRODUCTION:

fm Seprembar 9, 1968 1t was requasted by Schyler Stevens, District Preconstrus-
tion Englnesr, that a materials investigation be conducted on these two projects.
The fiald work was sccomplished from Mareh & to Marcch I3, 1969, by

geslonista Ralph M. Swedell and Georpe A, Fraonklet. The Curer Drive project

is a recent vealignment of a previsusly provosed and investigated route. The
Main Streer proiect 18 a proposed rebullding snd widening of zn existing city
street to provide acecess to the downtown avea snd State Capitol complex from

rhe Ourer Drive, For additd{onsl information see report titisd "Junesy CGuter
Drive, Thase Thres, Project No. F-095-4{2)" August 1965,

The investipation was conducted using a Mark 7 portable core dylll mounted on
# pick-up truck and a B-38 rotary drill mounted on a Cracked wehicle, The Mark
0 was used with a 6 inch masonary bit to core thru the concrete pavement; and in
two cases with the FXY core barrel to actually drill the test holes, The 3-38
with 6 continous flight suvzevs was used to drill the centerline test holes,

Tt was also ubilized fo wash bore three fest holes for a propossd retsining wall
jocated 30 feet rvight of centerline between Sta, 07 77480 and Sta. "0 80+75.

i
i

#

The asamples were tested at the Juneau Dlstriet Materials Laboratory. The boring
togs, sample data, and preliminary design plans pertineant to the proposed re-
taining wall were sent to Dave %sch, Scils Engineer, for analysis and recommgn-
datiens, : :

LOCATION:

The mection of (Outer Drive investigated for this report begins at Sta. U0V 74+30.00
on Willouphby Aveaus and follows Willoughby Avenue, Marine Way and Fervy Way end-
ing at South Frasklin Street, Sta, "0 285438 40, The section of Main Street
investigated 1s from its intersection with Willoughby Sta. "E' 114+00.00 uphill to
{ta intersection with Fourth Street Sra, "EY 21400000

GESLGGY AND TOPDCGRATHY

Juneasy i3 zituabed in sn areés where Cthe extenaively zlacliated Comat Rangs Moun-
taing rise abruptly from the ges. Glacial scouring has resulted in the formetion
of many filords., The rocks of the ares consist predominantly of slate, phyllite,
and metamorphosed volcanics, A considerable portion of the city of Juneau 1s
Built upon beach deposits of silts, sands and gravels ov upon granular Fill
materials overlying these deposita, On the uphill areas peat, wuck and glaciasl
tiils foomncnly called hlue clay) are common,

ok




CLIMATOLOCY :

This area's climarte is "marine west coast". 1t i3 & rainy region with mild
winters and cool Summers,

the following tabulated temperature. and precipltation dateg. was taken from

U, 5, Weather Bureau Climatic Summavies for Junesu, Alaska,

Mean Annual Temperature 40, 1

1367 Temperature ﬁxtremes L8O F on 6/17 and -40°F on 3/26,
fecord Fxtremes +86°F and -22°F, o

Coldest Month - January, average temperature = 25 F.

Warmest Month - July, average temperatures = 55°F,

Freezing temperatures cccure rvegularly from September thru May.
Mean Annual Precipitation - 557,

Driest Month - April, 3.

Mean Freezing Index - 473,

Design Freezing Index - 1350,

CENERAL RECOMMENDATIONS:

Overlay recommendations are based on the reduced strength of subgrade method
as devised by the United States Army Corps of Engineers. Soil frost suscep-
tibility values and overiay thicknesses are taken from the State of Alaska,
Department of Highwayvs, Field Soils Manual dated 1965,

Desion Data

ADT (1967) = 7600

ADT (1987) = 13250
DHY (12%) = 1340
. = 45-55
T = 5%

v

¥

35,25 MPH

Minimum Overlay from Fipg 3 FPield Soils Manusl

HES -8
F-1 - 18"
F-2 - 13"
Fa3 - 300
F-4 - 30"

Drainage in the project arvea presents no problems not provided for in

standard roadway desizn procedures for urban aress. At the present time surface
runcif drsing into the existing city storm sewer sysiem or percolates into the
coarse A, J. rock fil1. Inm the Quter Drive Section, where A-J rock was .
dumped on tidal flats, the water level in the drill heles reflected the level

of the current tide, Thus tidal waters appear to percolate very readily through
phe f£i11.

In the past leskage and ruptuve of the city water ilines has resulted in
erogion of the foundstion materials and damnes to Main street, To srevenr this

type of damsge from occuring to the nsw rosd it would ﬁrs%aﬁéy ba wize fo
rapulld these arilicissg,




e of the {111 material underlving berth the proposed Outer Drive mnd
in Styreet i5 waste rock from the Alasksa - Junesu wmine, This macerial
is 70 to A0 mercent Y ro 10 inchez with 10 perosni syearer fhap 10
{nches rangine to a waxlsum diameter of 24 7 The remainder of the

T

material i3 sand and pyavel, The rocks are generally angular,

STATION TO STATION DESCRITPTION:

Sta. O TAHERN 00 to Sta, 0T 35439 40 Outer Drive

nescription: The route generally Follows existing city streets with no
gienificant grade chanpes, Preliminagry plans indicste that
several buaildiangs might have to bhe removed to provide
2anugh risght of way,

The existing ¢ity streets arve reinforced concrete averasing

& inches thick., Below this fs a sandy gravel Fill rangiang
frem 03 to & feet thick lwmt averasing 1% feet. Underlving the
sravel 18 a broken rock Fi1l wmaterial from the Alaska-Junesu
ming ., An unkaown, but undoobtredivy swall ameont of sand and
gravel i3 mixed in with this marevial. Borings indicate the
A-J rock i1l to he at least 9 feet deep and where they were
penetrated their total thickness was 18 feet to 20 feet thick.
The material under the tailings is old tidal deposits of siley
sand.

The centerline test holes were driiled with the B-38 and £ inch
avgers, Because of the coarse nature of the rock fill no waterial
was retaraed on the augers. However the rock fiil was penetrated
Ly the aupers and the action of the asugers resulted in an ohzerved
surface settling of as mueh as one foot in this material.

A history of the counstruction of the ewxisting city streets was
obtained duving discussions with past and present city maintenacce
persoanel.  Originally the voads were on pilings 20-30 fzer shove
the tide flats, During the 193078 the wood decking was tora up
and thrown down inte the tidal flats and A-J mine waste dumped

to a depth sufficient to cover the piling caps. The piles were
lefr in place. ¥Wo gttempl was made bo compact or stabilize cthe
railines.

Conclusions and Recommendations: The A-J rock i1l {s appavently somewhat
toose as indicated by the ease with which they were drilled, and
the observed settlement caused by the action of the sugers.

fecause of the apparent lovose nature of the tailings it is rec-
ormended that they be compacted or otherwiase stabilized before the
ambankment 18 brought up to zrade, A1l material encountered in
rhiz section is usable as unclaszsified embsnkment, Provide the
section from Sta., 74480 ro 3ta, B1475% with an overlay of 16 inches
and the szotion from Sta, 8147% to Sta. 8543840 with an overlisy

o 113
ol 1Y,




Sta, "EY 1140080 to Sta, UEY ?iéﬂi‘?,ﬁﬁﬁ:&in Streel,

Pegeription: This section 19 a widening and rebuilding of the existine Main
Street. Preliminary plans iundicate that right of centerline
several existing buildings might have to he removed to provide
adequate right of way. HNo significant grade changes are planned.

Borings indicate the presence of a fill waterial, usually

silty sandy gravel, underivinpg the street and existing parking
1ots right of centerline, This material is from 1 to 9 fesg
thick averazing 1% feet thick under the existing street and &
feet thick rizght of the existing street., Test hole data sub-
stantiated by talks with clty maintenance personnel indicate
that at least & feet of A-J rock fi1l is in place under the
existing street. To vight of the existing street the gravselly
£111 is underlain by a glaciail till usually silty randy gravel.
Organics mixed with scils and water were found in TH 14 near
the EOPF. This i8 not surprising since organics from Z-6 feet
thick were encountered while drilling behind the Capitol Build-
ing for the Division of Buildings, It is net unlikely that
undetected pockets of organics exist along the Main Street project,

Copciusions and Recommendations: The A-J rock 111 underlying Main Street
are apparently velatively stable. Ho settlement was obsevved
dus to the action of the augers gnd it was impossible to
penctrate the A-J i1l with the augers in TH 13. The fouandation
soils ave considersd adeguate to support the proposed roadway.
The organic scils near EOP should be excuvated and wasted and the
project engineer should be zlert for other agreas of srganics that
may require excuvation and bsckfilling. Provide this section with
sn overlay of 30 {nches,

GENERAL BORROW:

Two previcusly investipated materials sites arve relatively close o the proiect
ares. They are the A-J Hillside Rock Dump M8 93-1-002-3 and the Thane Road
fhearry ¥S 93-1-001-3. Data on both sites is included in the material report
“Iuneau Outer Drive, Phase Two' dated December 1964,

falph M. Swedell Jr.
Field Ceologist
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MEMORANDUM State of Alaska

T Warren Wild pare: April b, 1969
Junesu District Engr,
FILE NO: 35=B500
Attny GCeorge Franklet

District Geologist ,Qgsg spsiscT: Retalning Wall
A Junemu Outer Drive Phase IT
FrROM: David C, Esch Project No., F-095-4{2}
Soils Engr.
College

An analysis hess been made of the stability of the proposed "L" shape
reinforced concrete retaining wall to be instelled along the rosdway
beside the downtown terminal of Almeka {Ex-Cosstal} Airiines, The
well snalyzed was that ss shown on a current set of drewings of the
proposed reteining wall, Wall height and base width were 12' and 9.5!
reapectively,

The retaining wall as detelled is of adequate stebility, assuming a
Foundetion of sine tailiags as indicated by fleld exploration of the
area, The factor of safety sgeinst gliding is well sbove the desirable
mindmum of 1,5 without use of any bese shear keys as shown on the
drawings, and these should be omitied for the sake of economy, The
I~shape of the wall resulis in greater welght on the base, and hence
greater base {riction, than normal T-shaped walls, One consequence,
however, is that the pressures under the toe of the wall become guite
high and are in the range of loadings which produce LY of setilement
in sedium~dense sands, Setilement behavior of the A-J rock tailings
in this ares is not known, bul some oubtward %ilting of the top of the
wall should be expeched,

I would anticipate outwerd movement af the top of the wall et from 3"
to 27, The detall showing the sidewalk butbing againsit the top of the
retalning wall could be improved by changing it so thaet the sidewalk
actually extends mcrosa the top of the retaining wail., In this way,
wall tilting will not result in en incressing gesp between wall and
aidewalk,

Drainasge of the wall backfill is spperently to be provided by 4" weep~holes
on 20' centers with a 16" wide layer of porous filter mmterial placed
behind the wall, The [ilter materisl immedistely btehind the weep-holes

is to be encaged in a burlap sack, It appears that these sscka will
gulekly rot and become ineffective In preventing loss of porous hackfill
through the weep~holes,

The fact that the wall 13 o be sested on end within the old At mine
rock tellings indicates that any provision for dralnage may be completely
unngeessary since percolation through the rock and beneath the well will
e much more rapld than thiough any backfill meterial., This can probabd

be verified Tros borings made in the refalning wall ares,




Mr, Warren Wild P April ih, 1969
To summarize the above discussions, the lollwing polnts have been made:

1} The stability of the wall against sliding and over-turning
forees 15 adequate without use of a base shear key,

2} Pressures of the itoe are rather high and outward movement of
the top of the wall, on the order of 1"+ should be allowed for,

3) Use of any provisions for drainsge of the wall backfill is
probably unnecessary due to the porous nsbure of the A-J rock
411 used in this area,

pe: R, D, Shuwmy, Chief Materials Engr., Juneau
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION
JUNEAU OFFICE BUILDING AT WILLOUGHBY AVENUE
SUBSURFACE INVESTIGATION

NTRODUCTION

The subsurface exploration for the DEC Office Building site has been

completed. A total of five locations were drilled and tested.

1t is the purpose of this report to describe the methods, procedures, and
results of field and laboratory testing programs; analyze and interpret
the results in terms of the local geologic and cultural history of the
site: and recommend feasible foundation design options and construction
procedures based on our findings and experience on local projects in the

general area.

FIELD INVESTIGATION

The field investigation was performed within the area described on the
attached boring logs. A lack of knowledge on the part of the apartment
manager and City utility personnel regarding utility locations forced the

drilil hole locations.

A truck-mounted Mobile B4OH drill rig was utilized to advance the test
borings by hollow stem auger or by rotary driliing methods, whichever

proves the most adaptable to each location. At Boring No. 1, two sizes of




-2~

casing had to be "telescoped” to penetrate the boulder size particles in

the surficial fiil.

At selected intervals or change in soil types, soil samples were taken
following the procedures outiined in ASTM D1586-67, "Penetration Test and
Split Barrel Sampling of Soils.” In this test, a sample of undisturbed
soil in advance of the casing or auger bit is obtained as well as a record
of the number of standard blows required to obtain the sample. The number
of standard blows per foot of sampler advance enables a fairly good
estimate of the bearing value of the soil tested. Samples were not taken
of the "A-J" fill in the 0’ to 16' depth interval due to the very large
average particle size. At Tower levels, large rock particies prevented

obtaining a good sample in several instances.

Soil samples obtained as described were logged in the field by the earth
science technician in charge of the drilling operation and representative

samples were sealed and labeled for transport to our Juneau laboratory.

Laboratory testing was limited to routine soil index and classification
tests. All tests were performed in accordance with appropriate ASTM
procedures. A summary of laboratory test results is contained in the

appendix of this report.




SOIL CONDITIONS

Soil conditions of the site can be described as "&niform" over the area
tested. The surficial soil consists of 6 to 12" thickness of Tloose,
gravelly SAND fill. The surficial fill overlies a shot rock (mine waste)
fill embankment which extends to a depth of 15" (z1'). The A-J mine waste
fi11 consists of angular shot rock {(mostly schist) fragments 3" to 10" in
their average maximum dimension. Tests of randomly selected and compacted
sampies of this fil1 on other projects indicate the unit weight is in the
100 PCF to 105 PCF range. The fill is very porous and can be consolidated
from its present random packing array to a denser array by vibration and
shock as evidenced by surficial depression noted during augering here and

on other projects.

Unique to the A-J fill at this project site are very large rock particles
at random depth and location ranging to 30" diameter. The area, now
covered by mine waste fill, was originally overlain by a thin stratum of
fine-grained, intertidal sediment which has since been intruded into the
interstices of the A-J fill for a distance of 1' to 2'. The A-J fill is
underlain by a dense, gravelly SAND of intertidal and marine shore Tine
origin. The particles of material are subangular to subrounded,
suggesting a short travel distance. The soil is similar to material

forming the bluff to the north and west of the site, 200" to 300°'.

™,
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The gravelly SAND extends to a depth of 35" to 40" where it grades into a
well-graded SAND containing marine shell fragments below a depth of 40' to

45°.

The well-graded sand extends to at least 60° where it grades into more

dense granular material with cobbles.

The physical properties of the scil described above are indicated on the

attached boring logs.

Bedrock was not contacted in the test borings. Experience on the State
Parking Structure project indicates that bedrock probably underlies the

site within a depth interval of 125" to 175",

WATER TABLE CONDITIONS

The ground water table was not observed in the test borings for two

reasons;

1. Fresh water was utilized as a cooling and transporting medium
during drilling. The usage has a tendency to obscure true water

level conditions.

2. The entire area is known to have a fluctuating, tide-dependent
water table. Tidal water level variations were observed in

excavations at the nearby State Office Building and Parking

2SN
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Structure projects and Centennial Hall. The open work nature of
the A-J fi1l allows the tide to flow in and out of the project

area from Gastineau Channel.

Foundation work must be aware of the tidal conditions and time delays in

the tide reaching site.

The lag in the time of ebb and flow maxima was observed to be approximate-
1y one-half hour at the State Parking Garage structure. Approximately the
same "1ag" is expected at the project site. Water Tevels higher than the
highest high tide are not anticipated at this site. The highest tide of
record for this area is Elevation 22.7' (occurred in 1946}. The highest,

non-wind driven tide predicted for 1990 is 26", as a comparison.

GEOLOGIC SETTING

The project site is Tocated on former tidelands of the Gastineau Channel
which have been filled to approximate Elevation 26°. 01d photographs of
the area show the original topography as a gravelly, gently sloping beach.
The Juneau Indian Village is located above the high tide 1ine near the low

bluff 300'+ northwest of the site in the photographs.

The material sequence observed in the test borings indicates that granular
material has accumulated to considerable thickness since the retreat of
the Gastineau Channel glacier 8,000 to 10,000 years past. The size,

shape, and lithology of the rock particles in the interval between

II.?%
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Elevation +10 and Elevation -25' at the site indicate their source as
being the gravel biuff northwest of the Juneau Indian Village. Apparent-
ly, strong wave and current action eroded the bluff and spread the
material over the intertidal and marine area between the bluff and deeper

water.

The arrival of white men and subsequent hard rock mine development result
in production of two to three million cubic yards of mine tailings and
waste rock. These products were utilized on a continuing basis from circa
1910 to circa 1940 to create level land above the highest tides. The
project site is located on the filled area and is underiain by 15'+ of

angular rock particles ranging up to 30" diameter.

CONCLUSIONS AND RECOMMENDATIONS
The conclusions and recommendations regarding foundation design and

construction are based on a set of understood conditions and assumptions;

1. The planned structure is to be a three-level, wood frame office
building utilizing glue-lam beams and steel columns of modern

design technology to minimize weight.

2. The intent of the design is to distribute structural loads over

the maximum possible area within the building footprint.




o

Based on the assumptions listed and the knowledge of soil conditions
gained during the subsurface exploration program, it is our conclusion
that the structure can be founded on a reinforced concrete spread footing
foundation system. The stability and success of a spread footing system
in this area depends, to a great degree, on preparation of the rather
unique fill material underlying the site. Experience gained from other
tocal projects; Willoughby Center Building, Centennial Hall, Goldbelt
Plaza, Bill Ray Center, and the University of Alaska Marine Tech Core
Building indicates that the following construction sequence will result in

a stable foundation grade for spread footings:

1. Over excavate all load bearing areas to a depth of at least 1.25
times the width of the interior spread footing or a 10" minimum
depth, whichever is greater. Remove any wood and other degrad-

able debris found. Replace with suitable material.

2. Vibratory compact the floor of the excavated area to locate
“loose areas.” Excavate any found and replace with compacted

embankment material.

3. The stockpiled rock fill (from the site over excavation) can be
utilized to backfill the over excavated load bearing area by
depositing it in 24" (maximum) Tifts, bladed reasonably well, and
compacting 1t to a stable condition. The compaction shouid be

accomplished utilizing a self-propelled vibratory steel drum
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compactor equal to or exceeding a Raygo "Rascal” model in dynamic
compactive effort. A 60% minimum compaction effort shall be
accomplished on the first 1ifts with all subsequent 1ifts

achieving 95% relative compaction.
3. The final 6" to 10" of embankment should consist of well-graded,
free-draining, granular backfill compacted to at least 95% of

maximum density as tested by nuclear gauge methods.

Foundation load bearing areas, prepared as recommended, will have an

allowable bearing capacity of 2,500 PSF.

QOverall settlement should be 1less than 1" and maximum differential

settlement should be less than 1.5".

Earthquake Loading

The 1988 Uniform Building Code design standards indicate structures
constructed within the Juneau area should comply with Seismic Zone 2
requirements. Due to the relatively high risk possibilities for this area
(see attached earthquake summary map), conflicts between recommended
design standards of the Uniform Building Code, the Corps of Engineers, and
the Seismic Technical Design Council, and considering the nature of
sublying soils, it is our recommendation that project seismic design
efforts employ Seismic Zone 3 standards. We are attaching a reference

chart with regard to earthquake considerations.




CLOSURE

The soils information contained herein is strictly applicable to the
immediate vicinity of each boring. A1l other information is based on
projections and estimates. Soil conditions, especially in the A-J fill,
could vary considerably in areas which were not explored due to the site
restrictions such as existing structures and utilities. Soil conditions
may be discovered during construction which differ from those predicted
herein to the extent that a changed condition may be judged to exist. If
this is found to be so, it is strongly urged that a competent soil
engineer or engineering geologist inspect the condition and comment on the

possible effect that it may have on the plans and specifications.

It has been our pleasure to be of service to your firm in the design stage
of this project. Should there be questions, or if we may be of further
assistance in any manner, please do not hesitate to contact us at your
convenience.

Sincerely,

R & M ENGINEERING, INC.

)2
W :
efffl‘p‘"" ‘..c S:g‘?éw
\ PE LN ] ‘\§“\.-~
W
Joseph L. Connoily, P.G., E.G. Malcolm A. Menzies, P.L.
Engineering Geologist Civil Engineer
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PILING AT 12'

NUMBER | Dol Completed: 4/22/83 ] [[LOCATION SKETCH No Scoe ]
SOIL DESCRIFTION W/LLOUGHBY AVE.
GRAVELLY SAND FILL
H N TB. -1
A &
A-J FilLL, AN OPEN WORK AGGREGATE OF p Y B-5
ANGULAR MINE TAITLINGS WITH FRAGMENTS A . B
T0 208 ? LEVEL @ é
AUGERING ACTION CONSOLIDATES THE g ““ALE.“ o
PARTICLES CAUSING DEPRESSION OF THE N @ \;\
| TP GROUND SURFACE FOR A 3' RADIUS AROUND T T R-2 4{0
AUGER s | [FB2 AREA A
@
& Q7
TB-4 hg
) @ 7
iU TB8-3
/—N
W TLINGKIT DRIVE
0 9|

NOTE: DITANCES SHOWN ARE APPROXIMATE AND WAVE
NOY BEEN WEASURED BY SURVEYING ME THOOS

EXPLANATI

LML

MATERIAL
| Littia Visible ics 010 v
LY ., ‘e ACE DESCMPTION

SawPLE NUnmER
. éSs, 72,57 1%, 85.9pc!
TITIA e wared coment
BLACK ORGANIC SILT AS INTERS L oo aTER
FILL 15° TO 16 ; cavmn et
R _wp serER rascs
:& m’ﬁﬁs’&n—rﬁufﬁm
y | DROCK
O/ (D ss, 100+
D" :::mm
"C2|| SANDY GRAVEL AND COBBLES POON WTH 140 LR NANMEN
2o. SPOON WITH 340 LB HANNER
R IPOON WITH 340 LB NAMMER
- SROON, PUSHED
o .
4B @ ss, 100+
&
‘o
-}
oy
Y
X,
e
|
% ol
o ) )
MR M.A.J
exa  J.C.
8/5/83 i PROI NG OBIST
. . )  Dwe NG 1 OF 2
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BORING NUMBER 1_ Dol _Completed: 4/22/83 | [ LOCATION SKETCH No Scake
£
= $OIL  DESCRIPTION
% @ ss, 100+
52
[ | oense. saown, sanor cRAVEL AN COBBLES SEE SHEET ONE.
o
o)
-+ “‘.
| i, 0
BOTTOM OF BORING !
s
by
P35 4 ROTE: DISTANCES SHOWNM ARE APPROXIMATE AND HAVE
NOT BEEN MEASUREDS BY SURVEYING ME YWDDS
EXPLANATION
- DRI s
ORGANSC MATERIAL
- Littie Vinibie ics 010 ¥
AN e MOE DESCRIPTION
b 40
_
SPOON WITH 340 LR NANMER
EAOON WITH S40 LE NANMEN
| 2 SPOON, PUSHED
-—
(own w5 | )
cxa J.C.
PATL. 4/5/83 PROLNG B5II57
KAt (owemc 20F2




LOCATION SKETCH Ne Scoie

b 4

L{kO

ING NUMBER Dote Completed: 4/23/83
g
H SOIL DESCRIPTION
b1 L00SE, GRAVELLY, SAND FILL
A-J FILL, AN OPEN WORK FiLL CONSISTING
OF ANGULAR MINE WASTE ROCK

SEE BORING ONE.

NOTE. DISTANCES SMOWN ARE APPROXIMATE ANC WAYE
HOT BEENM WEASURED BY SURVEYING METHODS.

(W (D Ss, 1 - NO SAMPLE, PUSHED ROCK.
VERY SOFT MATRIX OF MARINE SILT
TITIAL TO A-J ROCK

@ ss, 100+

DENSE, BROWN, GRAVELLY SAND
SHORELINE DEPQSIT

EXPLANATION

ma Venibie lcs m
5 2Py S ICE DESCAY,

NABER
Cﬁ $s,72,57 1%, 859 pct
‘e oy DENSITY
WATER COWTENY
BLOWS/ FOOT
SAWPLER TYPE

BN wo wurem ram s

= i mmnmuoum
LI " SILIT SPOON WiTH 340 LB KANNER
S5 FIT SPLIT SPOON WITH 340D L8 NANNEN
o 297 BOLIT SPOON, PUSHED

A ANSER SaMPLE

T SNliav WoT

® ss, %
: e
.G t RAM ENGINEERING,
eATE. §/5/83 Sanan  Swaceers
sCALE J 0.8 LOC

PROLNG B3II5T
me 1 OF 2__)




NG NUMBER T Doie Completed: 4/23/83

LOCATION SKETCH No Scole

re)

P30

SOIL DESCRIPTION

VERY DENSE, BROWN, SANDY GRAVEL WiTH
SCATTERED COBBLES AND BOULDERS

® ss, 52

254

MEDIUM DENSE, BROWN SAND WITH A TRACE
OF SILT AND GRAVEL

@ S5, 26

® ss, 23

@ ss. 26

WOTE: DISTANCES SMOWN ARE APPROXIMATE AmO MAVE
WOT BEEW WEASURED Y SURVEYING METHODS

EXPLANATION

¢

Cﬁm NLMPEN
Ss,72,57 1%, 859 pct
L DRY DENSITY
WATER COWTENT
BLOWS S FOOT
SAMPLER TYPE

Se LE SIS SPCON WTH 140 LR MANER
Sz L4° SALIT ROON WITH 340 LB. RANNER
Sk 25" ST SPOON WITH J40 LB NANNER
8 L5 BRLE SPOON, MSHED

A MMER SANLE

BOTTOM OF BORING 2

A.D.E.C. OFFICE BLDG.

PROILMO BOHST

Lﬂtﬂﬂ 2 OF 2AJ




¥ 3 Dete Completed: 4/26/83 |

[Locnm SKETCH No Scole J

SOIL  DESCRIFTION

LOOSE, SANDY GRAVEL FiLL

SN

B

2
“

9]

J.

A-J FILL, AN OPEN WORK FIiLL CONSISTING
OF ANGULAR MINE WASTE ROCK WITH
SCATTERED INTERSTITIAL WOOD FRAGMENTS

DENSE TO VERY DENSE GRAVELLY SAND
SHOREL INE DEPOSIT

SEE BORING ONE.

NOTE: DISTARCES SHOWN ARE APPROXIMATE ANO MAVE
NOT BEEN MEASURED BY SURVEYING ME THOOS.

EXPLANATION

A et~

(Sw MABEN
53,72,57 %, 85.9pct
b oWy DENSITY
WATER CONTENT
BLOwS /S FOOT
SAMPLER TYPE

BEDROCK

1;:‘

PROLNG BOHST

‘I owena | OF 3




LOCATION SKETCH No Scole

$0IL DESCRIPTION

BROWN, GRAVELLY SAND (SHORELINE DEPOSITN

$s, 110

NOTE: DISTANCES SHOWN ARE APPROXIMATE ANG WAVE
NOT BEEN WEASURED BY SURVEYING METHODS

DENSE TO MEDIUM DENSE, GRAY, GRAVELLY
SAND WITH A TRACE OF SILT - MARINE
SEDIMENT

2 H® ss. 38

Lo

o

"

0!

=

W

'?:.'_

" OM(® ss, 24

- .

.

O.

)

. Ss, 17 SAMPLE 1S SILTY BROWN SAND

oM WITH SHELL PARTICLES

/| MEDIUM DENSE, GRAY, SILTY SAND WITH

.2 1] SHELL FRAGMENTS

EXPTI

omo,
PROLNG 894157
bwana 2 OF 3




S Dok Compieted: 4/wa']

LOCATION SKETCH No Scoie

-

b [

SOIL. DESCRIPTION

DENSE TO VERY DENSE, GRAY SAND W!TH
SOME GRAVEL AND SILT. MARINE SHELL
PARTICLES THROUGHQUT

OB ss, 52

@Ol | coBBLES TO 4 NOTED WHILE DRILLING
‘o || THIS INTERVAL

Ny
il ss. 75
O i

. B
Y
g

- .

.:' &‘.

i 2

BOTTOM OF BORING 3

NOTE: DUTAMCES SMOWN ARE APPROXIMATE ANMD WAVE
BOT BEEN WMEASURED BY SURVEYING METMODS.

EXPLANATION

LY,y —&F
s SAMPLE NMER
Ss, 72,57 1%, 85 9 pct
L DAY DENSITY
WATER CONTENT
sLows s FooT
SAMMEN TYPE

L. wo NMTER FABLE

BEDROCK

N3 -WRLE DNLLNG
AB-AFTER BORWE

WITH 390 LB. NARNER

PROLRO 59H57
pwena JOF3
-




["BORING NUMBER 4 Dot MGI!]IG* LOCATION SKETCH No Scoe

SOIL DESCRIPNION
i

S
armire)

LOOSE, GRAVELLY SAND FiLL

A-J FILL. AN OPEN WORK FILL DEPOSIT
CONSISTING OF MINE WASTE ROCK WITH S8EE BORING ONE.

o - ¥
g
81
i SCATTERED INTERSTITIAL WOOD PARTICLES.

|3 %

NOTE: DISTAMCES S$NOWN ARE APFROXIMATE ANG MAVE
WOT BEEN MEASURED 8Y SURVEYING METHODS.

+ K

Ltk Visibie ice U0
u‘--—u’mrm

. S3,72,57 1P, 85.9nct
- oy DENSITY
WATER CONTENT
2LOWS S FOOT
SAMPLER TYPE

MARINE SILT FILLED INTERSTICES IN A-J
ROCK .

bl it i T

SAOON TN (40 LB NANNER
SROON WITH 340 LB NANNER
SPODN WITH 340 LE NAMNER

DENSE, BROWN, GRAVELLY SAND, SHORELINE
®. sl pEPOSIT BEDROCK
‘el WD -WLE LIS
4 ® Ss, 60 AL-AFTER SORWE

ADE.C. OFFICE BLDG.

PROLNG 591157

lwn‘m | os;_‘i'/

N ,
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IIII IIIE lll‘ i B W B I B R T T B R T e e - .
PR .

4 Dot e-muuna] LOCATION SKETCH No Scclej

SO DECRIPTION

DENSE, BROWN, SANDY GRAVEL SHORELINE
AND INTERTIDAL DEPOSIT

Ss, 100+
o)
-3
wd . BOULDERS T0 3'#@
o |

@ ss, 100+

(E) Ss, 38

NOTE: DISTANCES SwOWK ARE APPROXIMATE AND NAVE
WOT SEEN WEASURED BY SURVEYING METHODS.

BOTTOM OF BORING &

A.D.E.C. OFFICE BLDG.

il PmOLNO 33457

praun 2(#‘24}




LOCATION SKETCH No Scole l

SO DESCRIPTION

LOOSE, GRAVELLY SAND FILL

A-J FiLL, A LOOSE OPEN WORK FILL
CONSISTING OF ANGULAR MINE WASTE ROCK

LOOSE, SANDY SILT MATRIX - 14' TO 15°

SEE BORING ONE.

MOTE: DSTANCES SHOWN ARE APPROXIMATE AND AMVE
NOT BEEN MEASURED BY SURVEYING METNOOS

SAMPLE NIMBER
Sx,72,57 1%, 85.9pct

oy DENSITY
WATER CONTENT

e

T

e

DENSE, BROWN, SANDY GRAVEL GRADING TO
GRAVEL WITH COBBLES AND BOULDERS

W@ ss, 74

o

e
SR BTN 140 LR NANER

S N T AN B W W T DI W BT IR DR DR RO DR e e
y

AD.E.C. OFFICE BLDG.

PROLNC 8IHST
pwana | OF 2
\. ~

o
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e

\ (¢ _

S e

ING NUM Dote Compieted: 4/20/83 ! {LOCATION SKETCH

No Scoi:J

Ligd)

SOIL DESCRIFTION

DENSE, BROWN, SANDY GRAVEL WITH COBBLES
AND BOULDERS

-0,
;__ts) Ss, REFUSAL ON COBBLE

Ss, 56

BOTTOM OF BORING 5

MOTE: DUTAMCES SHOWN ARE APFROXIMATE AND HAvE
WOT BEEN WEASURED BY SURVEYING METNHOODS.

A.D.E.C. OFFICE BLDG.

| rmoama gons7

LWG‘HO 20F 2__,
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G205 GLACIER HWY. = JUNEALL ALADKA 52801

REM ENGINEERING, INC. PHONE G007 TE-A060 % FAX O07-7RG-4814
. E-MAIL: rmenginesring @ rmiunsay com
GEOLOGISTS
SURVEYORS March 27, 2009

Mr. Harry Noah

Alaska Mental Health Trust Office
718 L Street, Ste. 202
Anchorage, AK 89501

RE: Juneau Subport Geotechnical Investigation Phase-lla
R&M Project No. 081176.1

Dear Mr. Noah,

As per agreed upon scope of work, R&M Engineering, Inc. (R&M), conducted the
drilling of three 20’ deep environmental monitoring holes for contamination soils
testing (Phase 1) and drilling of a 100° deep geotechnical hole (Phase Ifa). The
drilling of the three environmental monitoring holes, referenced in this report as MH-
1, MH-2 & MH-3, were completed on December 20, 2008; while drilling of the deep
geotechnical test hole, referenced in this report as TH-4, was completed on January
16, 2008. The drilling work was spot checked by your representative Mr. Malcolm
Menzies.

Per our understanding Steve Haavig, Carson Dorn, sub-consultant to DOWL-HMK
was responsible for evaluating the soils on the property for contamination; and it is
our understanding they have done that. The general subsoil condition as revealed by
TH-4 is briefly described as follows:

The area is covered by a 3” thick asphalt pavement. The underlying subsoil
layers may be initially described consisting of about 14’ of thick coarse
gravel/cobbles AJ fill, followed by the medium dense sandy Gravel believe
to be the finer AJ fill that extends to about 45’ depth, and lastly by a marine
deposits of medium dense Sand that persisted down to the end of the
borehole at 100°. No refusal (N>50) or bedrock was encountered.

In compliance with the Phase I1a of the above referenced project, we have attached
the following documents.

1. Borehole Location Map

2. TH-4 Log

3. Selected Photos taken during actual drilling work

Laboratory testing and geotechnical evaluations/recommendations were not part of
this scope of work. '

R AT WS DAL E SIS R A F ANAT R LA sl NN
SERVING 5317 AASFRR Y AL AN A §02H 3V HE 8 FENE SO
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Mr. Harry Noah .
March 27, 2009
Page 20f 2

We look forward to be of service to you
office site.

Sincerely,

R&M ENGINEERING, INC.

Edmon &
Geotechnical Engineer

Attachments:  Borehole Location Map
TH-4 Soils Log

Photographs

CC: Tim Spernack
Maicoim Menzies, P.E., L.S.

12008081 176. 11000327, subport geotech memo.doc

in the next phase of work at the sub-port

A0 N .
‘f{{r} , CE-8887 "%*,:.‘

L, ot
!‘*‘rgﬂg" ...". \\;~'

USRS
Michael C. Story, P.E.
Civil Engineer
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R &M ENGINEERING, INC,
ENGINEERS  GEOLOGISTS  SURVEYORS

JUNEAU SUBPORT
GEOTECHNICAL INVESTIGATION
PHASElla
JUNEAU, ALASKA

. ﬂgo_j NO 081 1761 .

BOREHOLE LOCATION MAP
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1) 8s, 9.0-10.5", SPT N=20

19.0-14.0° Medium dense, coarse GRAVEL
’ and A-J ROCKS.

> Ss, 14-18.5", SPT N=27

X WD AT 15" (8:36 AM Jan. 16, 2008}

(3) Ss, 24.0-25.5', SPTN=22

4 8s, 28.0-29.5", SPT N=31, Recovery:8”

3G
e :13.9'-45.0" Medium dense, gray & bluish gray
sandy GRAVEL, angular, with
occassional cobbles, wet.

: S5, 38.0%-30.58", SPT N=44, Recovery: 2"

45

, 48.0'-48.58', SPT N=13, Recovery:8"

R T.H.-4 N T.H.-4
iy 33| SOIL. DESCRIPTION i i3 SOIL DESCRIPTION
i & Ed = E
53 =3 35 TRUCK MOUNTED 5 S5 TRUCK MOUNTED
8520 5% ome-ss 1-16-09 5 =7 CME-55 1-16-09
~. 0-3" Asphait Pavement
9.0 Medium dense, brown to gray, o
coarse GRAVEL with Cobbles. 55

70- .

80

85

Ss, 58.0°, "SPT Not Valid" hit the casing

‘8 Ss, 63.0-64.5, SPT N=13, No Recovery

45.0-100.0' Medium dense, grayish brown fo
brownish gray SAND, with gravet lenses,
medium to coarse, trace of siit, wet,

87 8s, 73.0-74.5, SPT N=18, Recovery:4"

- coarse Gravel and/or Cobbies encountered
at about 74°

10 Ss, 78.5-80.0, SPT N=16, Recovery:g"

111 Ss, 88.5-90.0', SPT N=18, Recovery: 7"

- return water with sheil ragments
at about 9¢'

+ 42 Ss, 98.5-100.0, SPT N=18, Recovery:6"
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Geotechnical Information
on
Other Prominent Buildings
In the
Subport Area

(Federal Building’; KTOO Building; Prospector Hotel; State Museum; Seadrome
Building, Old National Guard Armory Building; Zach Gordon Teen Club.)
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The Federal Building

The Federal Building at 709 West 9" Street is a notable highest building in downtown
Juneau, Alaska. It is an 8-story steel frame building with a mezzanine and a basement.

R&M Engineering, Inc has visited the Federal Building General Service Administration
(GSA) office on February 2, 2009 to research geotechnical information such as subsoil
conditions, type of foundation, earthworks, and other relevant geotechnical information.
Unfortunately, a geotechnical report is not on file and the foundation plan of the building
is not available in the GSA office. Thus only limited information was gathered based on
the available architectural plan and through verbal information from Mr. Allen Baptiste
which are summarized below:

e The building was designed by John Graham and Company, Architects and
Engineers and was built in 1962.

e As shown in the available site plan, the subsoil condition was investigated by drilling
three (3) geotechnical holes. Two holes were drilled to about 65 feet depth, while one
hole was drilled to only about 40 feet depth. The investigation was carried-out in
June 1961. The copied idealized borehole logs are drawn below for reference.

e The building is known to be supported on concrete shallow foundation system with
tie-beams in 4 directions. The site preparation is not known to Mr. Baptiste. However
until now, the building is said to be very stable and did not experienced any
geotechnical related problems.

Redrawn Approximate Borehole Location Plan:
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Redrawn Soil Logs:

BORING 1
= o
o O
=t & _ o
.% 5 < 2> Soil Description
[0}
s |2 | 2|5
w z P4 [a}
27+-
] 29 9.3] 125]Gray fine to coarse Sand and Gravel w/
19 cobbles and boulders and silt binder. Compact
—1 60 5.1 140
Mottled brown and gray weathered rock
10.5 60 (.8| 136|w/ med. to coarse sand and silt binder.
—_ -—1—I= M
18 Water Level 6-19-61
4
121 10.3] 133|Gray fine to coarse Sand, grave and
9.6] 134|decomposed rock. Compact
13 - Decreasing gravel content, becoming
moderately compact.
-11 |12
10 Gray coarse Sand - moderately compact
grades to fine to coarse Sand and Gravel
35 Compact
-27 |20 9.8] 127
25 Gray sandy Loam & Gravel with cobbles
and boulders, firm, dense.
45 11.8] 131
-37 43
Boring Cased to -37
BORING 2
n 3]
= & _ o
% 139 < > Soil Description
(] (@) ]
3 |z s |5
[} z z [a)
27+-
22 Gray fine to coarse Sand & Gravel w/
18 9] 140|cobbles and boulders. Mod. Compact
53 8.6] 135
70/9" Mottled brown & gray weathered broken
11.0 rock w/ med. to coarse Sand & silt binder
66 =T07|™ "Tand.caobbles/boulders. Compact
R Water Level 6-21-61
25
13 10.7
20 113 Reddish brown medium to coarse Sand
’ and Gravel - Moderately compact
16
Grades to gray in color
-125 |24 Grades more compact
Boring Cased to -12.5
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BORING 3

= o
w @)
= & _ o
S g < > Soil Description
g & O @
o |2 = |5
w z =z o
28.5+-
~Je60/3" Gray med. to coarse Sand, gravel, boulders
195 | 48 6.9] 135]|cobbles - Very compact
60
8.0 Water Level 6-23-61
116 [ TO3[ 291
18
-1
—1 20 9.4 133
Reddish brown fine to coarse Sand and
25 Gravel - Compact
32 Cobbles
29 Grades to gray in color, Sand is more
compact
24
28 11| 105
40
24 9.8| 129
23

-37 Boring Cased to -37

The KTOO Building

The 2-story KTOO radio station building is
located at 360 Egan Drive corner of Whittier
Street. It is about 300 feet distance from the
proposed parking garage and about 400 feet
from the proposed office building.

No plans are available. The building according
to Mr. Bill Legere was built in 1950's. The
building was known being supported on
shallow foundation and resting on the locally
known A-J fill layer.

Photo of the KTOO building taken
from the proposed Mental Health
Thrust parking garage during the
drilling of TH-4.
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The Prospector Hotel

The existing Prospector Hotel northwest of the KTOO building is a 2-story building with a
parking basement. In an interview with Mr. David Skout, the maintenance personnel, he
said that the building was built in 1960’s. He knew that the building foundation was
placed on the A-J fill layer. R&M inspected the parking basement walls along the Egan
Drive and estimated that the excavation for the basement is about 5’ to 6’ deep. The
basement wall is made up of concrete masonry blocks filled with grout.

Mr. Skout also stated that although the architectural of the building has changed several
times, he did not remember any problem related to settlement or noted any cracks in the
walls. Mr. Skout added that the building felt the vibrations during the demolition of the
Juneau Subport Building in 2007 and 2008 but no noted problems with the building after
that.

The State Museum

The existing State Museum, located just across the proposed Subport Parking Garage,
is a 1-storey steel frame structure with 1-basement. As shown in the scan structural plan
of the building available at R&M Office, the building foundation was designed to be
supported on driven timber piles. The building was constructed in 1967. Information on
the actual pile lengths and subsoil condition is not assured as pile driving records and
geotechnical report is not available. Photos of the State Museum during it construction is
available at http://vilda.alaska.edu/cdm4/

For easy reference photo showing the round timber logs and construction the basement
walls are downloaded from the above said website. The photos are shown as Figure-1
and Figure-2 below.

742/

e i

Alia.Statihrry = ica ollecr_lpns
Figure-1. Photo showing the timber logs that was likely used as piles.
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. Alaska State Library - H-istgrical_c_u'llect’i_n_n-s_
Figure 2. Photo showing the basement wall and the steel framing system of the
building. The background also shows the 8-story Federal Building.

The Seadrome Building

The 3-story office/commercial
Seadrome building is located at 76 Egan
Drive in downtown Juneau, AK. The
building served as an office of the
known Seadrome Marinas where the
building is also situated. According to
Mr. Jeff White, the manager of the
Seadrome Marinas, the building was
built in the mid 80’s. The building is
known being supported on timber piled
foundation.

Mr. Jeff White has informed R&M that no drawing plans of the building are available at
his office.
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The Old National Guard Armory

The existing old Armory building is located toward the corner of Whittier Street and Egan
Drive. It is about 380 feet southeast of the proposed Mental Health Thrust parking
garage (Alaska State Public Safety Building) and about 350 feet north of the proposed
office building.

The structure is a two-story high light framed building which includes office building, an
assembly hall, a gym, and a fithess area. No geotechnical reports or plan drawings are
available. However the building was reported to be structurally sound before it was
renovated for use by the Juneau Arts and Humanities Council.

Zach Gordon Teen Center

This one-story building beside the proposed Mental Health Thrust parking garage,
similar with its adjacent buildings was also known to be founded on shallow foundation.
This light building was learned to have not experienced geotechnical problems after it
was built in 1967.

Alaska Native Brotherhood/Tlingit & Haida Central Council

This three-story building is founded on a shallow concrete foundation and was
constructed in 1983. The previous building on this site did have piling probably because
it was a waterfront building at one time.

PROMINENT BUILDINGS WHERE GEOTECH INFO IS NOT APPLICABLE

Several prominent buildings in the vicinity of the proposed sub-port office building are
founded patrtially, or entirely on bedrock. Thus, their geotech information is not relevant
to the proposed sub-port office building. These buildings include:

¢ Hanger on the Wharf; o State of Alaska Office Building
o Goldbelt Hotel, Parking Garage;

e State of Alaska Archives; e Fireweed Place;

o State of Alaska Office Building; e Governor’'s House;

e Alaskan and Proud Building.

1:\2008\081176\geotech\subport other geotech info.doc
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