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INTRODUCTION

Purpose and Scope of Work

After the initial field investigation for the Trail River Bridge No. 610 was completed, the
location of Pier 4 was moved approximately 23 ft to the north or up station. At the
request of the Design Project Manager, the DOT&PF Statewide Materials Section
conducted a foundation investigation at the new location. The work was conducted under
the field supervision of Engineering Geologist Peter Ondra using DOT&PF personnel
and equipment.

At the time of the investigation this project was being switched from metric to English

units. The survey control points are reported in metric units while the Pentrometer and
Test Hole logs and elevations are reported in English units.

METHOD OF EXPLORATION

The field investigation at the new Pier 4 location was conducted between March 3 and
11, 2004. A total of three continuous penetrometers (Pen) were driven and five test holes
(TH) were drilled. Pen 4K1, 4K2A and TH 4 K1, 4K2A and 4K3 were located by a
Central Region Location Section survey crew. Pen 4K2B and TH 4K2B, 4K4 and 4K5
were located by measuring from established survey control points provided by a Central
Region Location Section survey crew.

As part of that investigation, Statewide Materials Personnel:

e Drilled test holes with track mounted CME model 75 drills with NW (3 inch I.D. x
3.5 inch O.D.) casing.

e Drove NW casing using a 340 Ib CME automatic hammer with a 30 inch free fall.

e Performed standard penetration tests (SPT) about every 5 ft interval using a standard
split barrel sampler (1.4 inch I. D. x 2 inch O. D.) driven by a 140 1b CME automatic
hammer system that follows AASHTO T-206 (ASTM 1586). The number of blows
required to drive the sampler into undisturbed soil for each 6 inch increment was
recorded. Refusal for the SPT occurs when the blow counts to drive the sampler
reaches 50 blows per 6 inch interval, or 100 blows per one foot interval, or when
there is no observed advance of the sampler during application of 10 successive
blows of the hammer. The driving may continue to a higher blow count, or be
terminated before the driving limit is reached at the discretion of the field geologist.

e Drove penetrometer soundings with a 2.5 inch diameter flush coupled, blunt-tipped
steel rod with a 340 pound CME automatic hammer with a 30 inch free fall. Refusal
occurs for the friction penetrometer when the blow counts reach 1000 blows per 12
inches.

e Collected rock core samples using NQ size core barrel and wireline drilling methods
with water for the circulation medium.
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e Photographed the rock core and the site conditions. Selected site photographs and the
rock core photographs are included with this report.

e Determined the Point Load Strength Index of representative rock core based on
ASTM D 5731-95 testing procedures.

e Determined the Unconfined Compressive Strength of representative rock core based
on ASTM D 2938-95 testing procedures.

LABORATORY TESTING

The geologist visually classified soil samples based on the USCS Soil Classification
Chart in Appendix A and described the rock core based on the Descriptions of Rock
Properties tables in Appendix B. The soil and rock core samples were sealed and
transported to the Engineering Geology Section office at Statewide Materials in
Anchorage.

The Point Load Strength Index and Unconfined Compressive Strength test results are
shown in Appendix C. Untested rock and soil samples are available for inspection upon
request at the DOT&PF’s Statewide Materials Geology Section office in Anchorage.
Field and laboratory testing procedures followed the Alaska DOT&PF Geotechnical
Procedures Manual, AASHTO or ASTM procedures.

GENERAL SITE AND SUBSURFACE CONDITIONS

Surface

The new Pier 4 location is on the northern shore of Trail River 23 feet west and
downstream of the existing Trail River Bridge. The river’s shore is relatively flat and
bordered by a steep slope that slopes up about 80 feet to the north and west. The existing
highway bridge rises approximately 13 feet above the Pier 4 location.

Subsurface

Pen 4K 1 was located on the left side of Pier 4 and Pen 4K2A and Pen 4K2B were located
along the right side of Pier 4. The penetrometer rods were deflected along the sloping
bedrock surface forcing termination of the holes

TH 4K1land TH 4K4 were located along the left side of Pier 4. TH 4K2A was located at
the centerline of Pier 4. TH 4K2B was located 5 ft right of TH 4K2A and TH 4K3 was
located along the right side of Pier 4.

The soil in the test holes consisted of gravel with silt and sand over slightly weathered,
moderately hard, very close fractured argillite bedrock. A 12 inch seam of wood was
found between 7.0 and 8.0 ft in TH 4K3 and TH 4KS5.
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Summary of Soil Thickness and Bedrock Depths:

TH/Pen No. (Elevation) Soil Thickness Bedrock Depth (Elevation)
Pen 4K1  (462.6 ft) Oto6=ft 6+ ft (456.6f1)
Pen 4K2A (461.0 ft) 0to 9+ ft 9+ ft (452 ft)
Pen 4K2B (461.0 ft) Oto7 +ft 7 £ ft (454 ft)
TH 4K1 (463.2 ft) 1to5.51t 55ft (457.7 ft)
TH 4K2A (462.0 ft) 0to 7 ft 7 ft (455 ft)
TH 4K2B (461.8 ft) 0to 7 ft 7 ft (454.8)
TH 4K3 (463.0 ft) 0to 153 ft 153t (447.7 fv)
TH4K4  (462.7 ft) 0to 6.5 ft 6.5ft (456.2 ft)
TH4K5  (462.1 ft) 0to 13 ft 13ft (449.1 ft)

Please refer to the Penetrometer and Test Hole logs in Appendix D for a more complete
description of the subsurface conditions.

Surface Water and Groundwater

The surface and groundwater levels at the site will fluctuate seasonally due to rainfall,
snowmelt, and the water level in Trail Lake. At the time of drilling the groundwater level
was observed between 2.5 and 3.5 feet in depth (elev 459.2 and 460.7 ft).
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Site Photographs
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‘ Looking southwest at the new Pier 4 location.
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Pen 4K2

/ Flow

Looking north at the new Pier 4 location.

Looking northeast at the new Pier 4 location.
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Rock Core Photographs
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APPENDIX A

USCS SOIL CLASSIFICATION CHART
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UNIFIED SOIL CLASSIFICATION CHART (ASTM 2488)

MAJOR DIVISIONS S\?NT%LZ . TYPICAL NAMES
&L
g 5 % % GW Well graded gravels, gravel-sand mixiures, little or no fines
oL o =
o+ N C
P u— 5 H -
f % o GE’: g Q % GP Poorly graded gravels, gravel-sand mixtures, little or no fines
w | = > EE5
| 0w
O 2 8 % §c A 0 GM Silty gravels, pocrly graded gravel-sand-silt mixtures
@ | &3 £8o|Yiw
ol g8 28 |2 Sz
% E -qa’ § = o L GC Clayey gravels, peorly graded gravel-sand-clay mixtures
<158
u— N D
© q 5 5 zW! SW Well graded sands, gravelly sands, little or no fines
w s S| <
2| 8¢ cER | HE
g ﬁ 5:1’ 8 ‘E '© @ Ow SP Poorly graded sands, gravelly sands, little or no fines
clg |2 263 _
R P SM Silty sands, sand-silt mixtures
S42|2EY
o5 ==
2L |@ S sSC Clayey sands, sand-clay mixtures
s ML Inorganic silts and very fine sands, rock flour, silty or clayey fine
T E 2 sands with slight plasticity
) E @ g § cL Inorganic clays of low to medium plasticity, gravelly clays, sandy
"6" LG Q g - clays, sllty clays, [ean clays
21§58 |3 S8 — - N
B iuf 5 | @ oL Organic silts and organic silt-clays of low plasticity
Z| Eg |8
§ ‘s R E . MH Inorganic silts, micaceous or diatomaceous fine sandy or silty soils,
c| 38 |@ = 0 elastic silts
u|cs |z =8
= 22 |° 2T CH Inorganic clays of high plasticity, fat clays
o 3%
% o OH Organic clays of medium to high plasticity
HIGHLY ORGANIC SQILS PT Peat and other highly organic soils

* Boundary classifications:Soils possessing characteristics of two groups are designated by coembinations of
group symbols. For example, GW-GC, for well graded gravel-sand mixture with clay

binder.

H:\Engineering Geclogy\USCS CHARTWSCS chart1.x)s



APPENDIX B

DESCRIPTION OF ROCK PROPERTIES
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Description of Rock Properties'

Classification of Rock Materials Strengths (ISRM, 1977)

GRADE | DESCRIPTION’ FIELD IDENTIFICATION APPROXIMATE
RANGE OF
COMPRESSIVE
STRENGTH
Mpa p-5.i.
RG6 Extremely Strong Specimen can only be chipped >250 >36,000
Rock with geological hammer

RS Very Strong Rock Specimen requires many blows | 100-250 15,000-
of geological hammer to fracture 36,000
it.

R4 Strong Rock Specimen requires more than 50-100 7,000-
one blow with a geological 15,000
hammer to fracture it.

R3 Medium Weak Rock | Cannot be scraped with a pocket | 25-50 3,500-7,000
knife; specimen can be fractured
with a single firm blow of
geological hammer.

R2 Weak Rock Can be peeled with a pocket 5-25 725-3,500
Inife; shallow indentations
made by firm blow with point of
geological hammer. ]

R1 Very Weak Rock Crumbles under firm blows with | 1-5 150-725
point of geological hammer; can
be peeled with pocket knife.

RO Extremely Weak Indented by thumbnail. 0.25-1 35-150

Rock

S6° Hard Clay Indented with difficulty with >0.5 >70
thumbnail.

S5 Very Stiff Clay Readily indented by thumbnail. | 0.25-0.5 35-70

S4 Stiff Clay Readily indented by thumb, but | 0.1-0.25 15-35
penetrated only with great
difficulty.

S3 Firm Clay Can be penetrated several inches | 0.05-0.1 7-15

‘ by thumb with moderate effor.

S2 Soft Clay Easily penetrated several inches | 0.025-0.05 | 4-7
by thumb.

S1 Very Soft Clay Easily penetrated several inches | <0.025 <4
by fist.

! Prom Tables 2-2, 2-3, and 2-4 in the Alaska Department of Transportation & Public Facilities Alaska
Field Rock Classification and Structure Mapping Guide, October 2003,

% Note: Hardness for engineering geology descriptions of rocks should not be confused with Moh’s
hardness scale of minerals.
* The soil material strengths may refer to infillings in discontinuities.




Weathering and Alteration Grades (ISRM 1977)

GRADE | TERM DESCRIPTION

I Fresh No visible sign of rock material weathering; perhaps slight
discoloration on major discontinuity surfaces.

I Slightly weathered Discoloration indicates weathering of rock material and
discontinuity surfaces. All the rock material may be
discolored by weathering and may be somewhat weaker
externally than in its fresh condition.

111 Moderately Less than half the rock material is decomposed and/or

weathered disintegrated to a soil. Fresh or discolored rock is present
either as a continuous framework or as corestones.

v Hipghly weathered More than half the rock material is decomposed and/or
disintegrated to a soil. Fresh or discolored rock is present as a
discontinuous framework or as corestones.

\' Completely All rock material is decomposed and/or disintegrated to soil.

weathered The original mass structure is still largely intact.

VI Residual Soil All rock material is converted to soil. The mass structure and
material fabric are destroyed. There is a large change in
volume, but the soil has not been significantly transported.

Aperture Description

APERTURE DESCRIPTION CATEGORY
(inches/feet)
<0.004 in Very fight Closed
0.004 - 0.011n Tight Closed
0.01-0.02in Partly open Closed
0.02-0.11in Open Gapped
0.1-04in Moderately wide Gapped
04-25in Wide Gapped
25-4.0in Very wide Open
40in—-3ft Extremely wide Open
>3 ft Cavernous Open

HAGBOLOGY StwMat\GeoProcedures Manual\New Manual\Rock Class and Mapping\FINAL VERSION\Description of Rock

Properties.doc




APPENDIX C

TEST HOLE AND PENTROMETER
LOCATIONS AND LOGS
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SHEET NO.

TOTAL SHEETS

STATE

YEAR

ALASKA

2001

PROJECT DESIGNATION

NHI-031-1(26)/53547

| VIEEW=TRAIL_PIER4

- | DATE: 4s2/04

DWG NAME: £:\MATLSA\BASE-SEWIINPLN-BASE.SEWI4

FHAL LAAE

SUMMARY OF TEST HOLES
DS ONALE, STATION OFFSET NORTHING " EASTING SOURCE
TH 4K | 40+725.5 8.0 m LT. | 46265.9640 16368 . 7582 SURVEY
TH 4K 4 40+728.0 7.0m LT.| 46268.4¢ 16370.0¢ SWING TIES
PEN 4K | 40+730.5 6.0 m LT. |  46270.7402 163712258 SURVEY
TH 4K 2A 40+731.0 1.5 m LT. | 46270.7938 16376.7740 SURVEY
TH 4K 2B 40+732.0 T 46271 .2+ 16376 .6 SWING TIES
PEN 4K 2B 40+732.0 2.0 m RT. | 46271.4s 1637943 SWING TIES
PEN 4K 2A 404732.0 3.0m RT. | 46271.3489 16380.3503 SURVEY
TH 4K 5 40+734.3 4.0 m RT. | 46273.51 16381 .62 SWING TIES
TH 4K 3 40+736.5 5.0mRT. | 46275.6160 16382.7881 SURVEY

THESE STATION AND OFFSETS ARE BASED ON DESIGN CENTERLINE 8/1/03.
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_ GHWAY

GENERAL NOTES:

. HORJIZONTAL AND VERTICAL
GEOMETRY WITH TOFPOGRAPHIC
DATA FURNISHED BY USING A
CLOTH TAPE, SWING TIES FROM
SURVEY STAKES PROVIDED BY
THE DEFARTMENT OF TRANS-
PCRTATION, CENTRAL REGION,
LOCATION SECTION.

2. TEST HOLE AND CONTINUOUS
PENETROMETER LOCATIONS
ARE APPROXIMATE.
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MP 18 TO MP 25

TRAIL RIVER
GENERAL LAYOUT

STATE OF ALASKA
DEPARTMENT OF TRANSPORTATION
AND PUBLIC FACILITIES

BRIDGE No: 6|0

DRAWING NO: |
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2004 PEN LOG PIER 4.GPJ 2004TEMPLATE.GDT 4/21/04

Station / Localion: 40+730.5
Offset: 6.0m L. (18,7 )

Elevation: 462.6 f

PENETROMETER LOG HOLE # Pen 4K1
STATE OF ALASKA DOT&PF PROJECT NUMBER; 53919
Siatewide Maleriais PROJECT: Seward Hwy MP 18-25, Trail River Bridge
(eology Section NORTHING: 46270.7402, EASTING:; 16371.2258

Equipment Type: CME 850 Total Depth: 6.6 feet

Drilling Method: Penefromefer Date: 3/3/2004 - 3/3/2004

Field Crew: W. Mitchefl, G, Hamrick Geologist: 2. Ondra

Elevation

© Depth

Blow Count

(=]

Weather; Mostly cloudy, light rain, 40 deg F

Blows/ft

[ \v]

16

23

200

100 200 300 400 500 800 700 800 800 1000

Bottom of Penefrometer Test at: 6.6 feet
Notes: Pen rod staried deflecting below 6 ft.
200 blows for 7" below 6.0 ft

Sheet Number 1 of 1




PENETROMETER LOG HOLE # Pen 4K2 A

2004 PEN LOG PIER 4.GPJ 2004TEMPLATE.GDT 4/27/04

STATE OF ALASKA DOT&PF PROJECT NUMBER; 53919
Statewide Materials PROJECT: Seward Hwy MP 18-25, Trail River Bridge
Geology Section NORTHING: 46271.3489, EASTING: 16380.3503
Station / Location: 40+732.0 Equipment Type: CME 850 Total Depth; 9.9 feetf
Offset: 3.0m Rt (9.8 ) Drilling Method: Penetromefer Date: 3/3/2004 - 3/3/2004
Elevation: 461.0 f Field Crew: W. Mitchell, G. Hamrick Geologist: P. Ondra
Weather; Overcast, 40 deg F
L
& "é- Es Blows#ft
u ‘S 2 9 100 200 300 400 500 800 700 800 900 1000
) : : : :
1
6
2
5
3
4
4
4
5
3
6
4
7
4
8
18
9
128

Botiom of Penetrometer Test af: 9.9 feet
Notes: Pen rod deflecting below 9 ft.
128 blows for 11" below 9.0 ft

Sheet Number 1 of 1




2004 PEN LOG PIER 4.GPJ 2004TEMPLATE.GDT 4/21/04

' % STATE OF ALASKA DOT&PF
Statewide Malerlals
(eology Section

Station / Location: 40+732.0
Offset; 20 mRf, (6.6 1)
Elevation: 4671.0 f

PENETROMETER LOG

PROJECT NUMBER: 53919
PROJECT: Seward Hwy MP 18-25, Trail River Bridge
NORTHING: 46271.4, EASTING: 16379.4

HOLE # Pen 4K2 B-

Equipment Type: CME 850
Drilling Methad: Penetrometer
Field Crew: W. Mifchell, G. Hamrick

Total Depth: 8.0 feet
Date: 3/3/2004 - 3/3/2004
Geologist; P. Ondra

Weather; Overcast, 4C deg F

| |3 ()
El |8
HE g Blows/ft
w ‘3 2 9 100 200 300 400 500 600 700 800 800 1000
6
) :
4
3
6
4
7
5
5
6
13
7
199
8

Bottom of Penetrometer Test at: 8 feet
Notes: Pen rod deflecting at 7 ft.

Shest Number 1 of 1




C USCS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/16/04

Station / Location; 40+725.5
Offset: 8,0m L1 {26.2 )

LOG OF TEST HOLE

STATE OF ALASKA DOT&PF PROJECT NUMBER: 53919
Statewide Materials
Geology Seciion

PROJECT: Seward Hwy MP 18-25, Trail River Bridge
NORTHING: 46265.964, EASTING:; 16368.7582

Equipment Type: CME 850 Total Depth:

Drilling Method: Casing Size NW/

HOLE # TH 4K1

9.5 feet

Date: 3/5/2004 - 3/5/2004

Elevation: 463,2 f Field Crew: W. Mitchelf, G. Hamrick Geologist: P. Ondra
Sample Data Ground Water Data Weather: Partly cloudy, 28 deg F
— o ¢ = Deplh in (ft.} 25
= - = o 2 o
8 E; 5 = = "§ S| £ [Tme 10:00
Ele| 5|8 o € 2| E ome 35104
s|lza| 2|9 gz Blag 8§ ©
2| E|EL 2 Eial 5 |Qv N = [suba h 4
@ o S D glel @ |08 B ©
%’ | ® |2 | @ @xr 0120 0L 0 SUBSURFACE MATERIAL
4 Snow, ice oo Y
il 271 gw. W GRAVEL with Silt and Sand (GW-GM) dar gray 10 -1
GM "
2 i )
v 16 A
p
3+ - L
10 . 3
4 A 4
— 6 "
- | 5 * fine to coarse platy sand, angular platy rock pieces to 3 " dia. 451
5 - = ) 50 t5
SPT 2 8 Y (material has bedrock fabric at 5.5 .
. — 5.5
y o |50/5"
& Pre-drill 4.5' to 9.5, grinding on rock from 5.4' to 9.5' 6.0 16
"7 -7
g - F8
9 S -9
951
BOH - ,
o Notes:

[X] CME Aute Hammer  [] Cathead Rope Method

[X] 440 Ib. hammer with 30 in. drop [ ] 300 I, harmmer with 30 in. drop

Sheet Number 1 of 1




C USCS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDY 4/16/04

Station / Location: 40+731.0
Offset; 1.5mLt. (5.01)
Elevation; 462.0 #

STATE OF ALASKA DOT&PF
Stafewlde Malerials
Geclogy Section

LOG OF TEST HOLE

PROJECT NUMBER: 53918
PROJECT: Seward Hwy MP 18-25, Trail River Bridge
NORTHING: 46270,7938, EASTING: 16375.774

Equipment Type: CME 850
Drilling Method; Casing Size NW
Field Crew: W, Mitchell, G. Hamrick

HOLE # TH 4K2 A

Total Depth: 28,0 fest
Date; 3/5/2004 - 3/9/2004
Geologist: F. Onara

Sample Data Ground Water Data Weather: Partly cloudy, 28 deg F
— © @ c Depth in {ft.} 3
= e - = o 2 o P
ﬁ’: = S =~ 2| 8 é £ [ime 14:30
e E 3 218 o lyE g g Cate 3/9/04
2| E| E z [E18] § |98 B = [symbal Y
© [ S| 2 lgléel 8 |08 BB
‘3 ® | Z | D jwel 020 L) @ SUBSURFAGE MATERIAL
20 | Gw- P YW GRAVEL with 5t and Sand (GW-GM) i
1 M |} platy pieces of rock on surface to 6" dia. 0.1
»
1 20 A F1
' )
2 A - 3
9 . 2
3 Y 5 g -3
]
4 A . , 40 4
- 7 A fine to coarse platy sand, angnlar platy rock pieces to 2" dia. :
5 {ser| & ), -5
z 12 A
v
o | 10 0
6 20 ’ ré
»
7 - — . 7.0 +7
| SFT 53 42 (Pre-drill 7 0 8) 7.1
casing set at 8,0' 75 |
87 Run 1; 8.0' to 13.0', 73% recovery 8
1 Longest Pe: 2", RQD=0 8.5
9 Dark Gray Argillite bedrock, slightly weathered, moderately hard
Very close fractures at 65° -9
No discernible bedding.
10 F10
{CORE
117 2" very fractured, broken up zone at 11.0' 11011
12 F12
131 Run 2: 13.0' to 18.0', 65% Recovery 13
Longest Pc: 1", RQD=0
14 4 14
15 F15
1ORH
16 1 -16
Very fractured, broken up at 16.2' (end of recovered cote run) 16.2 X
17 r17
18 18
Rum 3: 18.0' to 23.0", No Recovery
19 r19
20 20

GME Auto Hammer

1 Gathead Rope Mathed

[%] 140 b, hammer with 30 in. drop || 300 Ib. hammer wilh 30 in. drop

Sheet Number 1 of 2




C USCS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/16/04

i

STATE OF ALASKA DOT&PF

Stafewide Malerials
Geaology Section

Station / Location: 40+731.0
Offset: 1.6m Lt (5.01)

Elevation: 462.0 ft

LOG OF TEST HOLE HOLE #

PROJECT NUMBER; 53919
PROJECT: Seward Hwy MP 18-25, Trail River Bridge
NORTHING: 46270.7938, EASTING: 16375.774

Equipment Type: CME 850
Drilling Method: Casing Size NW
Field Crew: W. Mitchell, G. Hamrick

Total Depth: 28.0 feef

Geologist: . Ondra

TH 4K2 A

Date: 3/5/2004 - 3/9/2004

Sample Data Ground Water Data Weather: Partly cloudy, 28 deg F
- @ 4 c Depth in {fi.) 3
- ad = Q e o i
[ & [ o) = S 2 .
@ : . 3 E = 3 !91 é_ Time 14:30
P 2| 3 (5] %_ g 2 |pn % sl 5 Dale 3/9/04
2| E £ Z EIG| & (@92 Nl = [symba h A
0 @ =] D glel m |08 O B
o« | 2| @o|mEe o D0L ® SUBSURFACE MATERIAL
20 : 20
CORE
21+ F21
22 - F22
231 Run 4: 23.0' to 28.0', No Recovery 23
24 F24
254 25
1ORH
26 26
271 27
281 BOH | Notes: 28.0 28
28 | NQ core barrel
| Rock jammed n outer barrel below 18 ft, no recovery in inner barrel, |
[X] ¢Me Auto Hemmer ] Cathead Rope Method 140 |b. harmmer with 20 In. drop [ 300 |b. hammer with 30 in. drop Sheet Number 2 of 2




LOG OF TEST HOLE HOLE # TH 4K2 B

€ USCS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/16/D4

;, STATE OF ALASKA DOT&PF PROJECT NUMBER. 53918
7 | Statewide Materizls PROJECT: Seward Hwy MP 18-25, Trail Rivar Bridge
Geology Section NORTHING: 46271.2, EASTING: 16376.6
Station / Location: 404732 Equipment Type: CME 850 Total Depth: 49.0 feet
Offset: CAL Driiling Method: Casing Size NW Date: 3/9/2004 - 3/10/2004
Elevation: 461.8 Field Crew: W. Mitchell, G, Hamrick Geologist: P. Ondra
Sample Data Ground Water Data Weather: Heavy snow, wind, 30 deg F
— ] @ c g Deplh in (fl.) 3
o o u = ._g et L
@ E _ % . E = RS -é_ Time 15:00
P a5 8 (3) = % E: w% 5 & Dale 3/10/04
5| 5| E| 2|58 & |28 8l 5 | &
o L R I SUBSURFACE MATERIAL
0 35 [ Gw. P GRAVEL with Silt and Sand (GW-GM) derk gray o0
GM "' fine {0 coarse platy sand,angular platy rock pisces to 2" dia. 0.1t
-
_ F1
18 .
)
2 -~ -
11 . 2
3
1Y e L3
9 o
1 L]
4 A F4
o 1 0 »
)
5 L
24 . 5
4 *
6 - ) s
84 b 6
.
7 - . . 7.0 b7
| a8 (Pre-drill 7' to 10% 7.1
8 L
117 8
9 Set casing at 9.0’ 5019
10 Dark Gray Argillite, slightly weathered, moderately hard 99 110
Very close fractures at 50° to 60°. No discernible bedding.
Run 1: 10.0" to 14.0", 98% Recovery
114 Longest Pe: 8", RQD=17 F11
12 -CORH F12
i contains 1/8" thick highly weathered, decomposed seams between 12.0" and 12.4' 124}
13 _ F13
149 Run 2: 14.0' to 19.0¢, 100% Recovery r14
. Longest Pe: 10, RQD=55 14.7 |
15 4 fractures from 14.0' to 16.2° “lis
16 16.2 -16
1 ORE 9 fractures from 16.2' to 19.0 ) |
174 ' F17
18 F18
19 Run 3: 19.0' to 24.0, 100 % Recovery 19
Longest Pc: 4", RQD=13
20 20
CME Auio Hammer  [_] Galhead Rope Methed 140 |b. hammer with 30 in, drop [ 300 Ib. hammer with 30 in, drop Sheet Number 1'of 3




C USCS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/16/04

STATE OF ALASKA DOT&PF
Statewide Materials
Geology Seclion

Station / Location: 40+732
Offset: C/L
Elevation: 461.8 ff

LOG OF TEST HOLE
PROJECT NUMBER: 53919

HOLE#TH4K2 B

PROJECT: Seward Hwy MP 18-25, Trail River Bridge

NORTHING: 46271.2, EASTING: 16376.6

Equipment Type: CME 850
Drilling Method: Casing Size NW
Field Crew: W. Mitchell, G. Hamrick

Total Depth: 49.0 feet

Date: 3/9/2004 - 3/10/2004

Geologist: P. Ondra

Sample Data Ground Water Data Weather: Heavy snow, wind, 30 deg F
o % = % _5 o| o Depth In (ft.} 3
g : 5 3 o E m 8 = -é Time 15:00
= |8 g c; 22 2 |a £ of & |pae 3/10/04
Sl E|S 2|55 7|88 g =
Olw |z, o®r O 20w a SUBSURFACE MATERIAL
20 (cont.) 20020
: more fractured than previous, numerous fractures 1/4" to 3" apart F
214 21
1ORE
22 1 22
23 - F23
247 Run 4: 24.0' to 26.5', §7% Recovery 24
1 Longest Pc: 3", RQD=0
25 25
[CORE
26 26
’ Run 5: 26.5' to 29.0', 100% Recovery
274 Longest Pc: 2", RQD=0 27.0 27
i very fractured
CORE
28 + 28
294 Run 6: 29.0' to 32.5', 86% Recovery 29
b Longest Pe: 6", RQD=17
30 very fractured, broken up 29.0' to 30.5' 300 /30
[CORE
31+ 31
32+ 32
| Run 7: 32.5' to 34, 89% Recovery
33 H Longest Pe: 5", RQD=28 33
CORE
34 Run 8: 34.0' to 37.0', 83% Recovery 34
Longest Pe: 2", RQD=0
33- contains calciie seams to 1/4" thick 350135
TORE very fractured, broken up below 35.5' B30
36 36
377 Run 9: 37.0' to 39.0, 100% Recovery 37
: Longest Pe: 4", RQD=17 375¢
| very fractured, broken up 37.5' to 38.0° |
38 1CORE very close fractures 38.0' to 40.0° 38.0 38
397 Run 10: 39.0' to 44,0, 105% Recovery 39
1 Longest Pe: 26", RQD=76 -
40 40
CME Auto Hammer  |_] Cathead Rope Method [ 140 Ib. hammer with 30in, drop 7] 300 Ib. hammer with 20 in. drep Sheat Number 2 of 3




€ USCS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/18/04

Statewide Materials
Geology Secticn

Station / Location: 40+732

STATE OF ALASKA DOT&PF

LOG OF TEST HOLE

PROJECT NUMBER: 53919
PROJECT: Seward Hwy MP 18-25, Trail River Bridge
NORTHING: 46271.2, EASTING: 16376.6

Equipment Type: CME 850

Total Depth: 49.0 feet

HOLE # TH4K2 B

Offset: CL Drilling Method: Casing Size NW Date: 3/9/2004 - 3/10/2004

Elevation: 461.8 # Field Crew: W. Mitchell, G. Hamtick Geologist: P. Ondra
Sample Data Ground Water Data Weather: Heavy snow, wind, 30 deg F

—_— | © ] < Depth in (fi.) 3

- [+ 8 - = [+] Q L P

5| & | 5 > 2| 7 8| 5 [tme 15:00

|l 2| 58|d |28 o|,E c| B [0 310/04

£ Bl €| =|B8 5|38 8 ¢

AR R R |- -

Qe | Z2m|BE 0 |000n o SUBSURFACE MATERIAL )
40 {cont.) \ 700740
1 close to moderately close fractures below 40,0' F

3 fractures from 40.0' to 44.0'
47 - 41
CORE
42 42
43 ~ 43
A4 Run 11: 44.0' to 49.0', 102% Recovery 44
1 Longest Pe: 33", RQD %0
454 1 fracture from 44.0' to 46.5' 450145
46 -46
CORE
47 4 fractures from 46.5' to 49.0 410147
48 48
49 1 BOH | Notes; 49.0 +49
4 | NQ core harrel

[X] cmE Aute Hammer [ ] Cathead Rope Method

[X] 140 I, nammer with 36 in. drop

[1 300 1b. hammer wih 30 in, drop

Sheet Number 3 of 3




Station / Location: 40+736.5

Offset: 50m Rt (16.4 %)
Elevation: 463.0 ft

STATE OF ALASKA DOT&PF
Statewide Materials
Geology Section

LOG OF TEST HOLE

PROJECT NUMBER: 53919
PROJECT: Seward Hwy MP 18-25, Trail River Bridge
NORTHING: 46275.616, EASTING: 16382,7881

Equipment Type: CME 850
Drilling Method: Casing Size NW
Field Crew: W. Mitchell, G. Hamrick

Total Depth: 25.5 feet
Date; 3/4/2004 - 3/4/2004
Geologist: P, Ondra

HOLE # TH 4K3

< Depth (Feet)

12

13

14

15

16 5

177

18

194

20

Sample Data Ground Water Data Weather: Heavy snow, 35 deg F
Q - g 5§ o ¢ |Dephin@) 2.5
> Sl |l 2! §8 & [me 14115
| 5|8 |elg ol € B [pae 314104
o | 2 = al £ |92 g ©
SEAEAEE TR e ——
S R R s e e e B SUBSURFACE MATERIAL .
7 | gw- P GRAVEL with Silt and Sand (GW-GM) dark gray 0.0
GM ;
' H1
21 o
k. )
24 3
[ ]
) B
b 40 4
- | & 4 {ine fo coarse platy sand,
¥ 4 '_ angular platy rock pieces to 2" dia.
i b L5
= -
= 3 g
O
@ | 3 \ p
8 .
.
. 70 t7
7 24 & wood in wash from 7.0' to 8.0' :
fr Aty
7 " 808
2 :. -9
~ L]
2 5 K 10
"
2 ;
b - 11
Wl 16 14 " sl
"' material has a bedrock fabric at 11.5', might be a highly weathered bedrock .
r ']2
8 .
10 - 13
]
[an] [}
: » F14
M7 7 -
=
S|4 . ]
o 033 6 ’ 153 | >
= {pre-drill 15.3' to 25.5', grinding on rock entire way) 15.5
Bedrack below 15.3' 16.0 116
r17
r18
19
20

C USCS FOUNDATION 1L.OG OF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/16/04

[X] eME Auto Hammer

[ cathead Rape Methad

|Z| 140 Ib. hammer with 30 in. drop |___| 300 1b. hammer with 30 Tn. drop

Sheet Number 1 of 2




C 1JSCS FOUNDATION LOG OF TEST HCOLE PIER 4.GPJ 2004TEMPLATE.GDT 4/16/04

STATE OF ALASKA DOT&FF

Statewide Materials
Geology Secfion

Station / Location: 40+736.5
Offset: 50m Rt (16.411)

Elevation; 463.0 ft

LOG OF TEST HOLE

PROJECT NUMBER: 53919
PROJECT: Seward Hwy MF 18-25, Trail River Bridge
NORTHING; 46275,616, EASTING: 16382.7587

Equipment Type: CME 850
Drilling Method:; Casing Size NW
Field Crew: W. Mifchell, G, Hamrick

Total Depth: 25.5 feet
Date: 3/4/2004 - 3/4/2004
Geologist: P. Ondra

HOLE # TH 4K3

Sample Data Ground Water Data Weather: Heavy snow, 35 deg F
— @ @ [~ Depth in (f1.) 35
- bt = [=] o o P in
[1}] o = S| =
£ ,E _ § |z = 8 9 é Time 14:15
= = 8 (_3) = 8 E: 8 E § & Date 3/4/04
8| 5| 5|2|58 8!8k ¢ 5 |omd X
ol G B R L B e SUBSURFACE MATERIAL
20 20
(cont.)

214 F21
22+ 22
23 F23
24 4 24
254 25

i BOH | Notes: 230

. 255 |
X cME Aute Hammer [ Cathead Rope Method 140 1b. hammer with 30in, drop ~ [_] 300 Ib, hammer with 30 In. drop Sheet Number 2 of 2




G U5CS FOUNDATION LOG OF TEST HOLE PIER 4.GPJ Z004TEMPLATE.GDT 4/16/04

STATE OF ALASKA DOT&PF

Statewlde Malerials
Geology Section

Station / Location: 404728
Offset: 7.0 m i {23.011)

Elevation: 462.7 ft

LOG OF TEST HOLE
PROJECT NUMBER: 53919

HOLE # TH 4K4

PROJECT: Seward Hwy MP 18-25, Trail River Bridge

NORTHING: 46268,4, EASTING: 16370

Equipment Type: CME 850
Drilling Method: Casing Size NW
Field Crew: W, Mitchefl, G. Hamrick

Total Depth: 34.0 feet
Date: 37/11/2004 - 3/11/2004
Geologist: P. Ondra

Sample Data Ground Water Data Weather: Partly cloudy, 28 deg F
~ | ® @ = Depth in (i) as
iy o a— = k=] [«}] o P
S1el |51l &1 % g £ {1me 1430
= | €| 8|0 122 2|wE g & |Dut 3/11/04
2| E|E| 2 |8 5 |€n N = [symbal Y
@ [ =] O |gld w |WE Q1 5
o e B e e el SUBSURFACE MATERIAL
0 16 | Gw- F W GRAVEL with Silt and Sand (GW-GM) dark gray vo 0
GM b fine 1o coarse platy sand, 0.5 1
1 20 A angular platy rock pieces to 2" dia, -1
| 3
5 4 - r2
13 .
T ]
3 P -3
\ 4 13 .
.
4 - b -4
B ] 1 4
5 4 J L
16 e >
. 4
6 y -
55 " 6
4 6-5 l
77 78 {pre-drill 7.0" to 9.0, set casing at 9.0") 707
8 + r 8
9 ) , . -9
Ruin 1: 9.0' to 14.0, 87% Recovery
. Longest pe: 27", RQD=89
10 o . 10.0 10
Dark Gray Argillite, slightly weathered, moderately hard
. contains caleite seams to 1/8" thick
11 3 fractures between 9.5' and 10.0', fractures at 50° I
No discernible bedding, 11
T ORE
129 fractures at 12.0" and 12.5' 120112
13 4 F13
147 Run 2; 14.0' to 19.0°, 102% Recovery 14
- Longest Pe: 18" RQD=65
157 3 fractures between 14.0' and 17.5', 150713
: 6 fractures below 17.5'
16 16
1 ORE
179 17
18 1 18
2" very fractured broken up zone of thin caleite seams at 18.5' 185
19 Run 3: 19.0' to 24.0", 103% Recovery 12
9 Longest Pc: 13", RQD=100
20 20

[X] CME Auto Hammer

[ cathead Rope Methad

[X] 140b. hammer with 30 In. orop [] 300 Ib. hammer with 30 In. drep

Sheet Number 1 of 2




C USCS FOUNDATION LOG OQF TEST HOLE PIER 4.GPJ 2004TEMPLATE.GDT 4M6/04

Statewide Materials
Geology Section

Station / Locatlon: 40+728
Offset: 70 m Lt, (23.0f)
Elevation; 462.7

STATE OF ALASKA DOT&PF

LOG OF TEST HOLE
PROJECT NUMBER: 53919

HOLE # TH 4K4

PROJECT: Seward Hwy MP 18-25, Trail River Bridge

NORTHING: 46268.4, EASTING: 16370

Equipment Type: CME 850
Drilling Method: Casing Size NW
Field Crew: W. Mitchell, G, Hamrick

Total Depth: 34.0 feet
Date: 3/11/2004 - 3/11/2004
Geologist: P. Ondra

Sample Data Ground Water Data Weather: Partly cloudy, 28 deg F

=1 ® © c Depth In (it 35

& =% — = 8 € o P

§ = . § - = T § é_ Time 11:30

= 2 © O |22 o = cl = | Dale 31104

= a | o algl € Ve o O

o | E [S % Elal g |99 Nl = | Symbol X

(7] il =] 2 |a|ldl @ (W2 P ©

ol @e| 2|0 6e o |D00n 0 SUBSURFACE MATERIAL »0

2 {cont.) 0.0

fracture at 20.0°

217 fracture at 21.0° 21.0 121
1CORE

229 fracture at 22.0" 20122
] fracture at 22.5" 257

23 1 F23
| fracture at 23.4' B4

244 Run 4: 24.0' to 29.0', 100% Recovery 24
E Longest Pe: 18", RQD=85

2 fracture at 25.0", 2 fractires at 25.7" 250125

20 F26
CORE 2 fractures at 26.3" 263 |

27 1 F27

2 fractures at 28.0', 28.6' 28.0 28

many calcite seams to 1/4" thick 285

297 Run 5: 29.0' to 34.0', 100% Recovery 29
1 Longest Pc: 45", RQD=100

30 fracture at 30.0' 30030
. intact core from 30.0' to 34.0'

314 F31
CORE

32 1 F32

334 -33

341 BOH | Notes: 34.0 134

34 | NQ core barrel
CME Aulo Hammer [ | Cathead Rope Method  [X] 140, hammer with 30 in. drop [ 300 Ib. hammer wilh 30 i drop Sheet Number 2 of 2




€ USCS FOUNDATION LOG OF TEST HOLE PIER 4.GFJ 2004TEMPLATE.GDT 4/21/04

Station / Location: 40+734.3
Offset 46m Rt (13.1f)
Elevation: 462.7 ft

STATE OF ALASKA DOT&PF
Statewide Malerials
Geology Section

LOG OF TEST HOLE HOLE

PROJECT NUMBER: 53919
PROJECT: Seward Hwy MP 18-25, Trail River Bridge

NORTHING: 46273.5, EASTING: 16381.6

Equipment Type: CME 850
Drilling Method: Casing Size NW
Field Crew: W, Mitchell, G. Hamrick

Total Depth: 18.0 feet

Geologist: P. Ondra

# TH 4K5

Date: 3/17/2004 - 3/11/2004

Sample Data Ground Water Data Weather: Overcast, snow, 33 deg F
-~ | @ @ = Deplh in (f, 3
@/ ; - 8 ® E o 8 N E’ ime H
z |2 2 (; 22 2|a £ c| 5 |oate 3n1Ic4
S| E|E 2 E8 8 288 gm ¥ _
o B B B L L B B SUBSURFAGE MATERIAL
0 2|l gw- P GRAVEL with Silt and Sand (GW-GM) dark gray oo 0
GM |'
- - L 1
12 .
] y
2 - L4 )
14 .
T .
1Y P 3
12 A
' ;
] i .' fine to coarse platy sand, angular platy rock pieces to 1" dia. 40 r4
- 5 N
5 4 » L5
E 2 4 Y
1 8PT| & .
6 G |3 ) 6
w2 5 -
T |
7 14 2 s Wood in wash from 7.0' to 8.0' 2017
] i M
8 8.0 8
20 ¥
4 .
J
-»
9 7 A )
1 3 [ s )
EO 1 Q [ '10
¥ 8 12 .
18PT| & .
11 s |7 P 1.0 1
2|7 12 " material as bedrock fabric at 11.0", might be 2 soft, highly weathered bedrock ’
124 b F12
4 35 g
137 {casing started to bend at 13.0", pre-drill 13.0' to 15.0%) 13.0r13
144 Bedrock at 13.0' 140114
157 (tried core run at 15.0, casing bent too much) 15.0115
16 (pre-drill 15.0" to 18.0", in rock entire way) 16.0 16
179 F17
18 ; B]OSH Notcs: 18.0 18

%] CME Auto Hammer [ ] Cathead Rope Methed

140 b, hammer with 30 ir, drop

[Z] 300 1. hammer with 30 in. drop

Sheet Number 1 of 1




APPENDIX D

SUMMARY OF ROCK TEST DATA

Supplemental: Seward Highway MP 18-25
Trail River Bridge No. 610
Project No. STP-031-1(27)/53919

13



1

Rock Strength Testing

We performed strength testing on rock cores using point load testing and uniaxial
compressive strength testing. The quick and relatively inexpensive point load test results
yield a “strength index™ which may be used to estimate compressive strength. Typically,
a few of the expensive uniaxial compression tests are performed and many more of the
point load tests are performed. The two types of results are used together to estimate
compressive strength of rock at the site. For these test results, the values of the ratio
between uniaxial compressive strength and point load strength index are not within the
typical range of values. We suggest using the uniaxial compressive strength test results
for estimation of compressive strength of the rock at this site. We also recommend
careful consideration of the strength results along with the rock characteristics, most
notably the bedding/foliation planes.

Summary of Point Load Test Method

The point load strength test is used as an index test for strength classification of rock
materials. The test is performed by subjecting a rock specimen to an increasingly
concentrated load until failure occurs by splitting the specimen in tension. The
concentrated load is applied through coaxial, truncated conical platens. The failure load
is used tcj» calculate the point load strength index and to estimate the uniaxial compressive
strength.

Summary of Unconfined Compressive Strength Test Method

Unconfined compressive strength of rock is used in many design formulas and is
sometimes used as an index property to select the appropriate excavation technique. A
rock core sample is cut to length and the ends are machined flat. The specimen is placed
in a loading frame. Axial load is continuously increased on the specimen until peak load
and failure occur. The strength of rock cores measured in the laboratory usually does not
accurately reflect large-scale in situ properties because the latter are strongly influenced
by joints, faults, inhomogeneities, weakness planes and other factors. Therefore,
laboratory values for intact specimens must be employed with proper judgment n
engineering applications.’

T Standard Test Method for Determination of the Point Load Strength Index of Rock.
ASTM Designation: D 5731 — 95.

%2 Standard Test Method for Unconfined Compressive Strength of Intact Rock Core
Specimens. ASTM Designation: D 2938 — 93.



' ‘paMO|[B SSN[EA |0}/ WNS PUE pajo[ep sanjeA 1samo| pue 15eubiy om} =(05)S] UEA

101024 uonaauns az1s = {(0s)s|
xopu| Yibuang peo 04 Pajoalooun = §
jeosed efaw = edi

‘sseUeom JO mm:m_n o] _0__m._mn_ ={

{og) s1 Jenalpuadiad = |

1593 dwn| 1enfain =y

66} It {05)s1 uealy Mo =q

|2IXE = e

(ps) s1 wes [Bewelp = g
- - 0 52 15670 192 §'JEE5 0002} V966l L¥b 9l - Fii a 282 24
- - 0 05k L5670 85} ZesLe  00y.  ¥'866L Lr oLl - i a 0ez PHIF
- - 0 09'€ LG6°0 8LE 0'Z9s.  0002L  ¥E66L Ly gLk - J/i a 56l I
- - 0 96'2 15670 zZre g'/Zz9 000y  ¥'866! vy al'l - /i a ggl iy
- - 0 6EE 15670 og'e ZALLL  0008L 1866l Ly 8.l - i d £0L Wi
- - 0 r4(gh 1560 0l v'gelz - 0'0Br  v'e66L Ly gLt - - i a iR a2t
- - 0 4" 156'0 613 €096 00L9  ¥'@68t L¥¥ 9.4 - i a g oy
- - 0 PN 156'0 gL'0 6658 008 ¥'8661 vy 9.1 - i a F0Z qazuiv
- - 0 gez 1860 'z g'Je6Y  ©OLLY V866l L'vp o'l - i a 69l iy
- - ] 60°L 1660 g1°) g'08ZZ  0GkS #9866l Lv¥ oLl - it a AL azyy

: N adA] a10n
T(og)sl W(oG)si {sd) nibusns Jaoped  {edw) N 198 uuy — (ww) () (w)” NOLLVL  3dAL W) ‘ON
-dwog [exeln o] {og)s| “Hop ez gl davOl o PEO 0 yiog yiog M SNA”HO 1S3l HidIa  oNi-od
+00g/ZZ/E paYsal, aleq 00z/0L/e paldwes aieq BIPUQ 913d ‘A pajset

almoel e 0] j aq o} pebpn| aio0jalay} ‘wopuel Ajpane@d eloo u wisped aImoeld :3L0ON
P PUB G2)F 2[0H Wsal 'y 2id ‘019 ON afpig 1oAY [JEXL:UORE00T qor GZ-81 dIN AMH piEmeg SWEN qof 61685A42)1-1€0-d]

1581 peo juled



-saue|d uone||oy/BuIppaq sy} A[qejou JSoW ‘Sols|ajoBIBYD %004 8y yim Buoje synsel yibusss

U} JO LONEISPISUOD [NJaled PUSLILLIODD] 0S[E SAA “8)IS SUf} 18 3001 aU) Jo LhBuans aAIssSaIdwoD sl ajeLuljsa o) s)nsal 1sa) Ybuans anssaldulos
[eIxelun sy Buisn jsoB6ns am senjea jo abuel JeoldA} aU} SpISING SJe S)Nsal asey) soUIS g Jnoqe sem (*a32 g'y) syidep aajjesedwod je
sajdwes 10} xepul Ybuasys peoj Juiod sy pue Yibusns sAlssaidwoa usamiaq oljel efieloae ay) ‘sajoy 3583 7 J3ld Y} L0 S840 D0
uo s)s0) J0 dnoJB s1yy 104 ‘666 PO PUZ ,NO0Y UQ suolepunad, O uedun(d ‘eliAp 'jey syool aidonosiue 10y Ajenedss ‘xapu yiBuslys
peo| ulod sy saln 0G-G1 Ussmiaq aBuel Aew anjea suj ynqg ‘xapul yiBuans peo| juiod oy} sawi} GZ-0Z 8. sipfuans saissaldwos *AeoidA L

{06)s] Mmo| pue YBju noupm onel ebelaay

4 rA 0L cevl mmm.ﬁm_?d. m_a_.:mw oues Woll s1s9] ¢ .
852 Lavee 45092 212
JEHSE gt 42 2. 172
Radl! 0282 | S'1E€69 | D52 00S 9z | 2271 | €17 | -€810-°YP0 | 802-66L| WMF
Jb'S o¥. 0’8281 | D.52 00§ ap'Z | L2 | €2F |«€8L0YP0 |g8°02-6'6L| ¥
LG/ 90€ 56 204
oS a98'C : - oS'E) i
vl 090¢ | 90506 | D.52 00S Sz | 2LV | evF | 28LOVRO |SPL-8EL| P
o aB6€€ €01 214
501 520} Sy | adlb
57E01 00GL | 0'889¢ | D.92 00S arz | 2271 | 6% | 9810-VPO |2 -G OF| ded¥
ol V'L 568 | gDi¥
a3t b0 702 | iy
4€0°€ by G'Z80l | D.52 005 s’z | 421 | 9L’y | S8LO-VYO |9 4L-2LL] dedf
gl gGET 0691 aoiy
6 w80l yb'Gh gy
+89'6 00F) | S¥EVE | D.G2 005 Gy | 241 | LEY | ¥8IO-VIO | 8¥L-2¥l| gDiF
peojuiod [ {edw) xopu| | (edi) (1sd) (sqy [dweyr [(uwypsqp) [ Cu) | (u) [ (w) | "oNaed {"14) "ON
o} Wbuang | wybusns | ybueng (WpbBusng| peo ajey peo | eary | "welg | wib] yidag |Buuog
[erxelun peo ‘dwog | -dwog | xew aldweg
jooney [juod (og)s) | leixelun | jerxelun
O0Z/ELIY :pajse ] aje(
$002/01/€ :pejdweg ajeq

61685 /(22)1-1£0-d1S
¥ 1old - 019 "ON oBpug 1oAY 1Bl L
6Z-8l dN AMH plemag

Aewwng sjinsay 1sa1 yibuans yooy

daquiny foid
‘uonjeso] 8ys
:sweN qopr



Compressive Strength Test Sample Photos

Compressive Strength Test 04A-0184, Boring No. TH 4K2B, Depth 14.2 - 14.8 ft




Compressive Strength Test 04A-0185, Boring No. TH 4K2B, Depth 17.2 - 17.6 ft




Compressive Strength Test 04A-0186, Boring No. TH 4K2B, Depth 40.5 - 41.2 ft




Compressive Strength Test 04A-0182, Boring No. TH 4K4, Depth 13.8 - 14.5 ft




Compressive Strength Test 04A-0183, Boring No. TH 4K4, Depth 19.9 - 20.8 ft, Test 1




Compressive Strength Test 04A-0183, Boring No. TH 4K4, Depth 19.9 - 20.8 ft, Test 2
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