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IT1.

Introduction

The Alaska Department of Highways proposes the relocation

of the Nenana River crossing at the southeast boundary of
McKinley Park at Mile 231 on the Anchorage-Fairbanks Highway,
The proposed bridge includes two spans of 107 feet and a
center span of 140 feet for a total length of approximately
358 feet.

The Engineering Geology Section, Alaska Department of High-
ways conducted a foundation investigation for the abutments
in the summer of 1969 under the supervision of M. E. Grahek.
The foundation investigation for the piers was conducted

in March 1970 under the supervision of G. E. Utermohle, Jr.

This report describes the methods of investigation and
the conditions which existed at the site at the time the
investigations were made.

Field Studies

Studies conducted at the site consisted of a surface examina-
tion and sampling and testing of subsurface materials.

A track-mounted Mobile B-61 rotary drill was used to conduct
the subsurface investigation. A total of four borings were
accomplished using hollow stem auger or NX casing to prevent
caving and water as the circulating medium.

Standard penetration tests were made in all borings. Sampling
frequency was determined by the geologist in the field and
varied depending on the material encountered. The standard
penetration test consisted of driving a standard split tube
sampler (1.4 inch I.D. x 2.0 inch 0.D.) with a 140 pound
hammer having a free fall of 30 inches.

All samples recovered were visually classified by the geologist
in the field, sealed in jars, and forwarded to the State
Materials Laboratory at College, Alaska for further testing.

Recovery of undisturbed samples was not attempted at this
site due to the density or granularity of the subsoils.

In addition to the borings, two penetrometer tests were per-
formed near the pier locations. The penetrometer test con-
sisted of driving a 2.5 inch diameter flush-coupled steel
rod, with a blunt tip, by means of a 342 pound drop hammer
having a free fall of 30 inches.

Graphic logs of all borings and penetrometer tests are shown
on the "Log of Test Borings' sheet attached to this report.
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IV.

Laboratory Testing

Samples reccived at the State Materials Laboratory were
visually inspected and those considered to be representative
of the strata encountered in the field were tested for
determination of the following properties:

1. Particles Size Distribution.
2. Atterberg Limits.
3 AASHO Group Classification.

Selected samples were further examined for determination of:

4. Frost Susceptibility.
5. Natural Moisture Content,

All tests were performed in accordance with methods approved
by the Alaska Department of Highways, AASHO, and ASTM. Re-
sults of all laboratory tests are contained in the 'Summary
of Test Data' sheets attached to this report.

Site Conditions

A. Surface

The Nenana River originates at the Nenana Glacier in
the Alaska Range and flows westwardly, then northerly
to its confluence with the Tanana River at Nenana. The
Nenana River is approximately 130 miles long and, at
the proposed bridge site, drains an area in excess

of 1000 square miles.

The proposed bridge is to be located approximately 500
yards upstream from the existing bridge. At this loca-
tion, the river flows in a well defined channel 220-230
feet wide. The south bank is moderately inclined

and about six feet in height. The ground surface con-
tinues to rise to the south at approximately a 14%
grade to a height of approximately 20 feet. The

north bank is formed by a steep bluff in excess of 60
feet high. At the time of the investigation (March 1970)
water depth ranged from 3-5 feet, including up to three
feet of ice.

Abutment No. 1 will be located on the south bank of the
river. Pier Nos. 2 and 3 will be located in the river
channel, and Abutment No. 4 will be located in the face

of the steep bluff which forms the north bank of the river.

Between the river banks, the surface material is sand

and gravel with cobbles and boulders. Occasional large
boulders up to several feet in diameter were noted. Out-
side the river banks, there is a surface layer of less
than one foot of moss and organic material. Vegetation
consists of grasses and brush less than three inches in
diameter with occasional tress up to one foot in diameter.
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B.

Subsurface

Results from the field investigations and the laboratory
testing indicate the subsoils at this site may be gen-
erally described as follows:

The south bank is composed of approximately eight feet

of loose to firm silty sand underlain by approximately
seventeen feet of very dense river deposited sandy

gravel with cobbles and boulders. River deposited sandy
gravel with cobbles and boulders is also present in the
river bed from 1.5 to 3.5 feet thick. The north bank
(bluff) is composed of very dense glacial sandy gravel
with cobbles and boulders to a depth of approximately 53
feet (elevation 1871). Underlying both the glacial
deposits and the river deposited material is a thick
sequence of very dense sediments which have been described
(1) as the Cantwell formation of Cretaceous age. In the
project area, this formation consists of alternating

beds of sand and gravel, sitt, and silty clay; all of
which are very dense and highly compact, and which may

be partially cemented. A few thin beds or stringers of
coal were also encountered in the test borings. Drilling
at the site was quite difficult, particularly where

sandy gravel with cobbles or boulders are noted on the
"Log of Test Borings' sheet.

Permafrost was not detected in any of the borings put

down at the proposed structure location. A thermocouple
installed in Boring No. 2 indicates that no permafrost

is present at Abutment No. 4. However, it should be
anticipated that permafrost will be encountered in
excavation through the bluff in which Abutment No. 4 will be
located. Permafrost was encountered at approximately
Station 2542+50 at elevation 1841 in a dozer cut made
during the subject investigation. Additionally, perma-
frost was encountered at Station 2543+00 at elevation 1843
in a test pit excavated by Interior District personnel
during a centerline soils investigation (2).

The water table elevation in the borings outside the
river channel (Boring Nos. 1 and 2) was within a few feet
of the level of the water in the river.

Respectfully submitted,

LORS A
W, H. Slater
Foundation Geologist

(1) Wahrhaftig, Clyde, 1958, Quaternary and Engineering
Geology in the Central Part of the Alaska Range:
U0.°5. Geological Survey Professional Paper 293-A.

(2) Cantwell to McKinley Park, Bridge Portion - Nenana
No. 2, Supplement No. 3, Project No. F-052-2(1):
July 16, 1969, Alaska Dept. of Highways Engineering
Geology and Soils Report.
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ALASKA

DEPARTMENT

OF

ENGINEERING GEOLOGY SECTION
SUMMARY OF TEST DATA — FOUNDATION SOILS

HIGHWAYS

Project No. F-052-2(1) Project Nome Nenana River at Park Boundary sheet 1 of 2 sheets
- radi i i Not.
Boring Labor _'uodwg Analysis % Possing Atterberg % 1 nat. | spec.| Esv jaasHO
Depth atory 1 Limits Ory . '
Gravel Sand Silt Clay k G
... | Moist. .. KCorps { Grouwp
Number Liquid [PlasticlOensityl o ™ | Grovillloe ¢ g yerossit,
ft. i* |a8"]=a {v10 |40 ["200] .02 |.005] Limit | index | PC.F
1 5 PpOF1218 100 99 98] 98}95 |41 9.6 11 4NV NP 2.71|F-3 JA-4(1)
1 10 1219 oo | 68 48] 33420 |13 7.3} 44NV NP 2.74 {F-1 jA-1-
1 15 1220 100} 67 524 36124 6 NV NP 11.9 A-1-
1 25 1221 100362 160 26 Z 11.5 A-4(5)
1 35 1222 10067 137 24 NP 8.0 A-4 (0
1 40 1223 10060 |39 23 6 7.1 A-4(1
1 50 1224 100}99 |98 28 8 8.6 A—4(a()
!
1 60 1225 100376 |61 ,Lidf 8 9.1 A-4(5)
2 5 1226 100199 |77 |24.3134 NV NP 2.741F-4 1A-4(0D
Z 15 1227 1 90 5941 51} 4120 9 15.3 3.3»NV NP 2.75}F-1 JA-1-4a
2 20 12281 91} 591 511 40121 7 NV NP A-lﬁ‘
2 35 | 1220]81| 54 42| 31}14 {6 NV__|NP A-1-
2 40 1230 {100} 76| 69§ 59145 }29 24 8 A-2- i
2 55 1231 100] 98] 89159 128 22 6 10.9 A-2-4|
2 60 1232|100} 971 93} 883172 |57 32 14 12.4 A-6(7
Remorks: - A1l samples taken with 1 3/8" I1.D. split-tube drive sampler. .




ALASKA

DEPARTMENT

ENGINEERING GEOLOGY SECTION
SUMMARY OF TEST DATA — FOUNDATION SOILS

OF HIGHWAYS

Project no. F-052-2(1) Project Name Nenana River at Park Boundary sheet 2 of 2 sheets
Boring . Gradirg Analysis % Possing Atterberg Not.
Depth Labor atory 1 Limits Ory No.t. Spec.] FSV. JAASHO
Gravel Sond Silt Clay
....| Moist ., KCorps | Group
Number | _ I Liquid [Plasticoensity] °p = 1Grovityt o o e lossif
ft. i* |38"|*4 |*10 |40 7200} .02 |.005] Limit | index | PCE :
P— _— L —
3 8 [OF159 [1001) 89} 82 64|51 j41 127946.31 25 7 2.64 JF-3 A-4(0‘5
3 12.5” 160 [100{ 88 72} 60}50 |37 22A4.0 23 8 2.69|F-4 JA-4(0D
3 25 148 100187 |70 {436p5.54 22 7 9.212.76F-4 |A-4(2A)
3 30 149 100}§99 191 558}52.1 28 8 9.312.69]F-4 JA-4(9)
3 50 161 100497 |93 73.0'17.5 19 2 2.734F-4 {A-4(0D
4 7.5 155 {1004 98] 96| 90}84 |75 65.4‘12.8 33 15 2.65]F- A-6(111)
4 12.5 156 1100} 96) 92] 78175 |45 }|374p6.1} 24 9 2.64|F-4 {A-4(1D)
4 35 157 100}100}] 98{92 |66 |382014.8f 17 NP 2.71}F-4 A-4(§ﬂ)
4 45 158 100184 177 | 511E9.9 29 12 2.70}F-4 YA-6(7)

Remorks: All samples taken with 1 3/8" I.D., split-tube drive sampler,
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Nenana River @

THERMOCOUPLE READINGS

< . - - 3
Project Name Park Boundary Bridge No._%9% Project No. F-052-2(1)
Thermocouple Location  No._naring Na. 2 Thermocouple Location No.
Date of Readings Date of Readings
o
9/5/69 10/22/60 HQL%T/TC M
Temperature in Degrees Fahrenheit Temperature in Degrees Fohrenheit
i i
0 46.1 33,2 31,1
5 38.0 39.2 1 35,9
10 34.8 38.2 35.9 ™
- | | i ﬁ:
15 34,8 37.5 36.6 =
= K
=20 34.5 36.8 37.8 )
G o’
- o
& 25 33.4 34.8 38.5 g
z
é 30 33.4 33.9 38.5 g ’
Bl 40 33.4 | 33.9 37.5 =
-fe ot
=50 33.4 33.6 38,0 °
© 60 33.4 33.4 38 0 B
= 4 . . B _
3 (]
(%]
&)
1
-

adhilit o 2
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: ALASKA F=052-21 ) L) R | ]
NOTE- SOLS ENCOUNTERED W DOZER CUT CONSISTED OF
GANDY GRAVEA “YCOMALES f BOULDERS 7O 25° DIA.
FROZEN GRAVZLS EMCOUNTERED AT APPROY. ELEV.
| 404, AT SOTA. 2542+50. NO FROZEN SOLS ON
FACE OF BLUFF OR IN Bom. 2.
3 \ \ § \ \ MATERIAL _SYMBOLS
o \ \ \ ‘ Do omcsn | g com s
1 i -~r ganics, Organic 5il yey Si
“, g ——— CANTWELL \ R . \ £ - M ~ MNSKINLEY PARK . Spmme &
2 Bon. 4P/ BoR. 4 Bor. 2 > =0
Bom { Bow 3 Bor. 3P > Cobbles and Boulders Q Sandy Silt
T T T | " e T N
, 2558 \ 2539 \ 2540 2541\ 2542 ‘_ 7 “~ » 2543
\ \ \ X 'y e Sandy Gravel & Grovelly Silt
\ Dozgr Curt ~ « . &
' \ \ \ \ _PLAN ViEW D Gravelly Sand g Sitty Clay
. L J [ 20 40 Y s
. Dc.mu \\\\}\\\j Silty Sand
D Sand 7//; Silly Gravel
g 0
) 1840,
. 1840 BorniG 2 ] N s;
Sit
Euey ESeE3 1l 3 D’ 2 & " D
. 1834 79
SANDY GRAVEL “7COBBLES, .
Occ. BOuLDERS
YERY FIRM FINE SOV ST BORING SYMSOLS ROTARY BORING
ay’ Plan of any boring Bori MNo.
Locatton
1820 ] Flush pencivomet Elew  Dete R-Split speen sampler,
80 ©, . "' penciromerer 479 :.Tm’—r*@ 25 Q0120710
peneirometer i ST- Shelby b sompler.
:::. VERY DENSE SANOV GRAVEL; Grophic detcris _ -Blow count/¥. using
g E]Iohv' boring & siesdard samplar
E Occ. Lensss SAND § Frocen 2.0°00x 14710, 140%
S v . Ground woter BlA-40 m'o - o,
o 100~4° STV SAND; Occ. Auger boring surface :30"freefall.
» ~a_YGws|
3 CommLES OR BOULDERS = Grodutiensl material
1800 Conselidetion
) 0i fost »>
@ bori core Direct shear
ring
Bomuc 3 Bomnig 3P BORING AP g’:‘“‘ o £ A4 et () ——
X frpe E5I06,0u £ sy A0St t L Rl E] , [] st o Tnasiel —— 7 ol
LR 30 Bz p b i) & 190 VEUITO —6) . mver ke MG + o comprertian
Probe v
River RivER k& x. Vane -t Unconfined
§ 5 Rvem ., § - A wm:n-’ X ©® O Py
« Sovis: NoT | peaeo ‘ SonLs, NOT | oo N Swio £ Gravee Cossurs .
s
d o 500-4 g "“s mmv‘?vzs””mu _k g Vemy DEASE STV SAND 1780 RELATIVE DENSITY AND
oy Ty CLAV RV ] PENETROMETER TEST
S 2 (1) il e aveL Num:):: ES CONSISTENCY CLASSIFICATION
. 109-7 mrﬁr e s ,orfmmm % B I 60’ Location According to Standerd
18 MMER , brorP Elev Dat Penetration  Test
T o e o 00-2*  VERY DENSS MARD, LAVERED 419 g : 239
mrm '/z.t;;:gzmnznn. SAND { GRAVEL SKTY CLAV “Y SAND GRANULAR CONESIVE
HAMMER, ROP 5
E = ’ ] iog-4r "/ CORBLES OR BOULDERS 11 [Cansistency|
Joo-a* , '200-5" v i colt
2 % g r;;,——"" MATERMALS BELOW 53° DEPTH ARE 1re of deivimg sate -
3 3 8 CANTWELL FORMATION § MAY BE soft
g - [RlA-4(3) PARTIALLY CEMENTED. tirm
165-10" . "
18 T |(‘)0 Y 2100 stifd
vo-5* Binws/F:aﬂ-fmv Penetrometer very still
v 342 ®*Hamemer, 30" drop
: " ' Over 50 |very demsejOver 30 hard
El :zo‘-::) YERY DENSE " "
LAVERED SWTS 1740
NQTES : '00-0"  § SuTY CLAvS .

E.” 3 “/s0ME SAND
-0"

W e

[ 3
MATERULS SLOW & DRPTH ARE Bos o Cout D SRR Cons. Saan, LOG OF TEST BORINGS
CANTWELL FORMATION § MAV BE 8 - PENETRATION

PARTIMLY CEMANTED. Nenens @ Park Sewmdary
OCCASIONAL THIN CON. STRINGERS AND
SCATYERKD COAL FRAGMENTS WERE

NOTED W BORWGS 1,5, /4.

17204 State of Alaska
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