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We are pleased to submit the results of our Geotechnical Investigation for the subject project The

field work has been accomplished as of August 21 1992 as authorized in our contract dated April

27 1992 Indefinite Delivery Contract No CBE00001892003JORD0802

Five copies of this report reproduced on RPKA bond with GBC binding are transmitted with this
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The accompanying report presents our recommendationsand the study and field results upon which
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GEOTECHNICALINVESTIGATION

SCOPE

This reportdescribes the results of our geotechnical investigation at the subject site The purpose

of this study is to determine the soil intended to support the proposedroadway and to

present our opinions conclusions and recommendationsfor roadwaydesign discussionregarding

geotechnical site and permafrost conditions as well as frostsusceptibility are also enclosed

materialsource study was performedand is also discussed in this report

DESCRIPTION OF PROJECT

The project will consist of new construction of approximately one mile of roadway within the City

of Tanana Specifically the project will consist of constructing the subdivision roadbed as shown

in Figure

FIELD INVESTIGATION

Three tests were handexcavatedon August 21 1992 at the locations shown in Figure The test

pits were supplemented by hand probes at 50 feet centers on Fourth Fifth and Sixth Avenues and

on Eamole Yukon and Kapukuk Streets The field work was done under the observation of our

Engineering Technician who visually classified the test pits and samples in the field Test pit logs

have been prepared from the field data and are presented as Figures through inclusive Our Key

to test pit logs is shown as Figure Gradation test results are in Figures and The test pits

varied in depth from 12 feet to feet below the existing ground surface



LABORATORYTESTING

The laboratory testing program consisted of grain size distribution analyses ASTM 422 and

Atterberg Limits ASTM 4318 The results of the test results are presented in Figures and

SITE AND SOIL CONDITIONS

The topography in the project area is nearly flat to slightly sloping toward the river Drainage is

generally to the south with shallow swale bordering the east side of the subdivision The majority

of the vegetation along the alignment consists of thin organic matt with high brush and trees

Based on our investigation and prior experience shallow finegrainpermafrostexists across the site

There is thin inchescover of organic silts OLMLwhich are probably icerich at depth In

any case the frost classification is F4and the active layer thaw at time of excavation varied from

18 to 24inches below present grade

Excavation refusal was encountered in all of the test pits and is noted in the logs

GROUNDWATER

At the time of excavation free ground water was not detected in any of the test pits within the depths

explored



BORROW SITES

We have made inquiries of probable sources of import The sources are limited and of unknown

quality and quantity with the following exceptions

Approximately800 cubic yards of dredged river gravel is stockpiled near the rivers edge

and the royalty cost is quoted at 450 per cubic yard Approximately3000 cubic yards

not verifiable are estimated to be left at the source and royalty costs are quoted to be

morethan 450 per yard

The Bear Creek borrow site reportedly is based on visual examination of creek gravels and

they look the same as the dredged gravels from the Yukon River

We are attempting to get report from the City of Tanana regarding the Bear Creek

materialsite

Bedrock and other materialsfrom Mission Hill are not durable and do not make durable

road base

There is an abundance of silt F4with royalty price of 050 per cubic yard There is

high organic content in much of the silt in this area State of Alaska DOTPFreport

has looked into borrow sites and that reportis appended It is our understanding that the

State is going to Herc in drill rig for test drilling purposes this coming March 1993 It

is our understanding that they will investigate some of the island sites as possible sources

If correct it may be advantageous to coordinate with their investigation



DISCUSSIONAND RECOMMENDATIONS

The site is covered by thaw sensitive frostsusceptiblepermafrost These factors must be taken into

account for roadwaydesign The road prism must be as thick as the predictedthaw depth estimated

feet for dry gravel without insulation and should be nonfrostsusceptibleNFS for minimum

maintenance scenario

If the roadway is built up above grade cells will be created withineach block and drainage must be

provided to prevent ponding buildupof the roadwayprism above existing grade is least expensive

but the adjacent lots are relatively depressed in elevation

SITE PREPARATION AND FILL REQUIREMENTS

Excavate and Replace finished grade near present grade Areas to be excavated should

be stripped of all loose material organics and other organics The excavated thickness

will vary along the corridor from to feet After stripping the area to be filled should

be inspected to determine if additional excavation is required The final approved

excavation should be graded and compacted priorto placement of any fill All fill material

may be placed in maximum loose lift thickness of inches if self propelled vibratory

rollers are used or as otherwise approved during construction by the Soil Engineer

Road PrismAbove Present Grade No stripping is required Fill may be placed over cut

brush and organics left in place



All structural fill should be nonfrostsusceptible materialNFS compacted to 95 percent

of the maximum laboratory density as determined by ASTM 1557D Nonstructural fill

may be classified and placed and compacted to 90 percent of the maximum laboratory

density Nonfrostsusceptible NFS is defined as granular material 100 passing the

inch sieve and having less than 10 percent passing the No 200 Sieve as determined from

the minus 34inch fraction Classified fill should be free of deleterious materialand

should be approvedfor use by the Soil Engineer

It is recommended that all materials used for structural fills either import or usable onsite

material meet the following requirements

Percent Passing

Uh Structural Uh Uh
select

8inch 100

2inch 85100 100

34inch

No 3070

No10
No 200 010
CBR 50 10

10 15

As determined from the 34inch fraction

CaliforniaBearing Ratio

The onsite silts are moisture sensitive and will easily rut under heavily loaded traffic



In all cases fillexcavation placement stockpiling handling etc should be accomplished

in manner that prevents contamination by deleterious substances Finally frozen fill

materialshould not be used nor should fill be placed over frozen surfaces Fillplaced

within the buildinglimits as well as undisturbed native soils should not be allowed to

freeze

Cut and fill slopes The natural undisturbed granular materials at this site range from

loose to very dense Our experience indicated that the undisturbed short term strengths

of these depositsare unpredictable howeverand bank failures occur suddenly mud flows

and without warning These soils have an angle of response of about 17 to 20 degrees

This angle is safe for unsaturated short term construction slopes of any height remolded

or otherwise but not for repeated freeze thaw cycles or wet inclimate weather and slope

maintenance should be anticipated

Specific recommendationsregarding construction slopes will require analysis for each

specific set of conditions at the site In some cases shoring may be needed where the

excavation is deep All permanentcut and fill slopes should not be sloped steeper than

horizontalto vertical surface water should be diverted so runoffwill not flow over

andor down the face of permanentslopes

Road section Two requirements mustbe fulfilled by any roadway section First it must

resist base shear failure and rutting as result of lateralmovement beneath repeated wheel

loads Second differential vertical and deflection movements mustnot exceed the amount

permissiblefor that particular type of surface Two scenarios can be considered for design

road composed of 12inch structural gravel surface Type over 36inch

classified subbase Type The main objective of the 48inch section is to

minimizefrost heave and to maintainthe vertical movementrequirements mentioned

above In event that additional subbase fill is required unclassified fillmaybe used

The classified gravelselect import and unclassified materials should be compacted

to 95 percent of the maximumlaboratory density Based on the collected data it is



believed that this structural section can be used along the entire alignment and will

require the least maintenance of the sections considered

road composed of 12inch classified gravel surface Type with filter fabric

lining over unspecified compactable materialadequate to support design loads The

filter fabric should meet the requirements of Section 71213 of the Standard

Specificationsfor Construction of Roads and Bridges on Federal Highway Projects

1985 edition This scenario would require more maintenance and upkeep because

of the frostsusceptibility of the subbase

This investigation indicates that the onsite soils are organic silts and are frost

susceptible For best results they should be removed and replaced with select

import to minimumdepth of 3feet below the recommended classified gravel

section All stripped and excavated surfaces should be compacted and inspected by

the Soil Engineer priorto fill placement The depth of excavation can be reduced

provided insulation is utilized as proposed In this instance the road prismshould

be excavated to grade and left exposed for one winter At the end of winter but

prior to thaw insulation should be placed and NFS placed over the insulation

Cold region considerations The soils encountered in the test pits for this investigation are

highly frost susceptible These soils maynot be used as structural fill materialand should

be separated and handled accordingly If frost susceptible soils are exposedat the base

of excavations the Soil Engineer should be consulted for further recommendationsthat

should include minimumextents and depths of removal and replacement Fill should

only be placed over frozen ground that has been properly prepared prior to freezing

Retaining Walls Culvert Headwalls Retaining walls that are free to deflect at the top

should be designed to resist an active equivalent fluid pressure of 40 pcf plus uniform

pressure of 100 psf Restrained walls should be designed for trapezoidal pressure with

maximum intensity of 25 psf where is the effective height of the retained soil

Starting at the top of the wall the maximum intensity will occur between 02 Hfeet and



08 Hfeet below ground surface with zero intensity at and Hfeet below the ground

surface passive equivalent fluid pressure of 450 pfc and frictional resistanceof 05

may be used for design minimumsafety factor of 15 is recommended for design

purposes It is recommended that only NFS soils be placed behind walls that are exposed

to winter temperatures NFS soils should extend for at least minimum horizontal

distance of 10feet behind walls exposed to freezing

It is recommended that retaining walls be supported by continuous spread footing

foundations bearing on at least 18inches of NFS undisturbed native soil or well

compacted structural fill Footings may be designed to support maximum allowable

bearing pressures of 1500 pounds per square foot psf due to dead load 2500 psf due

to combined dead plus live load or 3500 psf due to all loads including seismic At the

recommended pressures footing should extend at least 42inches below the lowest adjacent

grade Retaining wall footings should have minimumwidth of 12inches

Hand held compaction equipment should not be allowed to compact soils within

horizontaldistance of 18inches from the back face of any retaining wall In the case of

the heavier self propelled vibratoryequipment this distance should be increased to at least

4feet Alternatively the walls may be braced during compactionand the walls designed

for the higher transitory impact loads of the compaction equipment

LIMITATIONS

The recommendationsin this reportare based on the assumption that soil and water conditions do not

deviate appreciably from those disclosedin the test pits In the event the soils are not consistentwith

those discussed or variation or undesirable conditions are encountered during construction Rodney

Kinney Associates Inc should be notified so that supplemental recommendationscan be made

Finally some data and conclusions are based on verbal data that will need substantiation during

construction
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TANANA TEST PIT LOCATIONS

ir

TP1

liT

AND RODNEY KINNEY ASSOCIATES INC

CONSULTING ENGINEERS

53 IELDh DRIVE SUITE 202

EAGLE RIVER ALASKA 995771ON6942332 FAX907 6941807

TP3

TP2



DARK BROWN ORGANIC SILTF4

RODNEY KINNEY ASSOCIATES INC
CONSULTING ENGINEERS
16600 TERfDRIVE SUITE 202

EAGLE RIVER ALASKA 99577

6942332 FAX907 6941807

Location

Type of Boring Rig

Engineer MLH

BOTTOM OF HOLE PERMAFROST

Name TANANA ROAD DESIGN

Hole No
Datum 2252 Wt Hammer

FIGURE



Name TANANA

Hale No
Datum 2291

ROAD

EYh KINNEY ASSOCIATES INC
CONSULTING CNGLNEERS
16603 DRIVE SUITE 232

EAGLE RIVER ALASKA 99577

6942332 90694I
Date AUGUST 21

DESIGN Location ELLER SUBDIVISION TANANA AK

Type of Boring TP Rig NA

Engineer MLH Wt Hammer

1992

NA

Pen Re Protile RQr

ICSh

BROWN SILTY SAND WTRACE OF ORGANICF4 Qr
BOTTOM OF HOLE PERMAFROST

FIGURE



RODNEY KINNEY ASSOCIATES INC
CONSULTING INEE

6600 ERFIE DRIVE SUITE 232

RIVER ALASKA 99577IQ6942332 694 837

BOTTOM OF HOLE PERMAFROST

Location

Type of Boring Rig

Engineer MLH

Name TANANA ROAD DESIGN

Hole No
Datum Wf Hammer NA

FIGURE



RODNEY KINNEY INC
CONSULTING ENGINEERS
6600 EN SuTE 202

EAGLE IV ALASKA 99577IO6942332 6941637

Name Key To Borinas

Hole Nn
Datum

LaCation

Engineer Wt

NFS NonfrostSuseptible

Sample No increases

Standard Split Spoon Sampler

numerically

OD

Denotes Number of Samples saved

Actual penetration by the Sampler

Actual length of soil sample retrieved

GRAVEL

ICS
PEAT

ATD At time

of drilling

MC Moisture

Content in

percent

DD Dry

Density in

PC

tsf Lab

To rva

Determination

Type of BoringRig

Large Sampler with liners OD Blow

count shown is uncorrected BEDROCK

Shelby or other thin walled Sornpler

Denotes free

ground water

in boring

Hand Sample

FIGURE
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GRAIN SIZE DISTRIBUTION TEST REPORT

10

200 100 100 10 01 001 0001
GRAIN SIZE mm

Test GRAVEL SAND FINES

19 00 00 334 666

LL Dg so 030 015 010 Cu

019

MATERIAL DESCRIPTION USCS AASHTO

ORGANIC SILT OL A40O

Nb 11848

TANANA ROAD DESIGN

Location TH1 20

101692

Remarks

FROST CLASS F4

Figure No

GRAIN SIZE DISTRIBUTION TEST REPORT

RODNEY KINNEY ASSOCIATES
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GRAIN SIZE

100

90

60

GRAIN SIZE DISTRIBUTION TEST REPORT

30

20

10

200 100 100

513
l75 GRAVEL SAND FINES

20 00 02

10 01 001 0001

46

LL

027

9E
MATERIAL DESCRIPTION USCS AASHTO

SILTY SAND SM A4OO

Project No 11643 Remarks

Project TANANA ROAD DESIGN

Location
FROST CLASS F4

Date 101692

GRAIN SIZE DISTRIBUTION TEST REPORT

RODNEY KINNEY ASSOCIATES Figure No
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80A3484

80A3485

80A348t

ATE

20

Nov

80

20

NOV

80

20

NOV

80

20

NOV

NOV

90

20

L8

20

NOV

1L

L8

ESTIMATED

1O

to

1034

PERCENT

12

PASSING

3841200

005mm

LIQUID

LIMIT

PLASTIC

INDEX

SOIL

CLASS

SOIL

DESCRIPTION

ffiT

MOISTURE

100

98

99

100

92

96

98

32

95

66

84

51

61

7153

100

28

35

48

98

20

38

93

16

19

27

10

18

NVNPSi

203

NVNPSM

SiSaGr

Si

186

OrgSj

NVNP
SMd

Si

Si

163

NVSM

SiGrSa

si

220

Fine

Coarse

lax

Density

pt

Moisture

TA

Abrasion

Suit

Soundness

rQii

270

270

Drill

Cuttings

F3

F4



STATE

OF

ALASKA

DEPARTMENT

OF

TAANSPORTAT

AND

PUBLICFACILITIES

SOILS

TESTING

REPORT

MATERIALS

SITE

NO

CHECK

ONE

CENTERLINEPROJECT

NAME

NO

Tanana

Mrp9ft

SAMPLED

BY

Brazo

STATION

JFFSET

FEET

5325

40L

5725

30R

3011

6000

SOL

6300

SOB

4900400R

46300350R

EP

FEET

67

23

23

23

FEST

HOLE

NO

8015

8016

16

8017

8019

8022

8024

IE

AA

BB

CC

DD

EE

LAB

NO

FE

21

NOV

80

80A3488

21

NOV

80

PQ

21

NOV

80

80A3490

21

NOV

80

80A

21

NOV

80

r349

21

NOV

80

22

NOV

80

ESTIMATED

1Q

ER

PASS

ING

100J9

12

97856955

40

37

99

50

32

99

100

25

98

02mm

1912

93

ID

LIMIT

NV

24

INOEX

NP

CLASS

GMd

OIL

DESCRIPTION

iST

Si

122

SiSaGr

Si

275

Si

286

Si

Si

138

Fine

269

jp

Coarse

Lax

Ity
Moisture

Abrasion

lt

lQl

Q1



CENTERLINEMATERIALS

STATE

OF

ALASXA

DEPARTMENT

OF

THANSPOATATION

AND

SOILS

TESTING

REPORT

SITE

NO

PROJECT

NAME

NO

Tanana

Airport

Yukon

River

11

SAMPLED

BY

MillerGrahekSTATION

DETSET

FEET

Ih

FEET

HOLE

NO

NO

840190

840191

842008

842009

LAB

84B0190

84B0191

84B2008

84B2009

LAE

684

684

14

SEPT

84

14

SEPT

84

ESTIMATED

to

13

PERCENTPASSING

100

100

94

100

98

100

86

97

87

96

77

93

80

92

12

59

80

69

78

48

73

61

64

28

57

44

38

10

16

47

28

30

4050

11

10

15

LIQUID

LIMIT

NV

NV

NV

PLASTIC

INDEX

NP

NP

NP

SOIL

CLASS

SW

GMd

GW

GW

SOIL

DESCRIPTION

SaGr

SiSaCr

SaGr

SaGr

MOISTURE

Fine

268

269

Coarse

bs

lax

Density

pt

Mflsture

43

51

Abrasion

24A

69

81

77

ryanics

rr

Drill

Cuttings



CHECK

CENTERLINE

SITE

NO

East

of

Village

STATE

OF

ALASKA

DEPARTMENT

OF

TRANSPORTATION

AND

PUBLICFACILITIES

SOILS

TESTING

REPORT

STATION

PROJECT

NAME

NO

Tanana

Airport

D4

1811

SAMPLED

EY

Brazo

LAB

NO

80A3494

OFFSET

FEET

EP

FEET

1570

07

612

BULK

LEST

HOLE

NO

8031

8032

8033

8034

WNQ

FF

CCrr

23NOV90

23NOV80

23NOV80

23NOV80

to

PERCENTPASSING

100

100

100

100

99

96

92

96

34

98

98

93

92

12

95

72

67

86

38

90

59

57

Ri

84

70

52

26

32

61

46

14

23

25

15

36

11

15

19

23

200

14

mQm005mm

LIQUID

LIMIT

NV

NV

NV

WV

PLASTIC

INDEX

NP

NP

NP

NP

3OIL

CLASS

SWSM

OIL

DESCRIPTION

SiGrSa

GrSa

MOISTURE

Fine

268

272

Coarse

271

thsorption

07

Density

Moisture

LA

Abrasion

27A

79

rganics

Drill

Cuttinos

F3
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