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INTRODUCTION

The Alaska Department of Transportation and Public Facilities (DOT&PF) plans to
replace the Chena River Bridge No. 263 at University Avenue in Fairbanks. The new

bridge will be in the same location, as part of the University Avenue Rehabilitation and
Widening Project, No. 63213 / RS-M-0617(3).

As currently proposed, the new bridge will be a three-span structure, 276 feet long and 98
feet wide. It will accommodate wider lane separation and pedestrian ways.

The existing University Avenue Bridge was built in 1964 and remains in service. It is 267
feet long, with three steel-girder spans supported by sets of driven steel piles.

Figure 2. University Ave. Chena River Bridge, looking north.

Purpose and scope

The purpose of this investigation is to measure and characterize geotechnical conditions
for bridge design and construction, as follows:

1. Develop a soil profile,
2. Support selection of an adequate and economic foundation design,
3. Provide subsurface information for construction.

This report explains the exploration and testing methods and describes site conditions at
the time of exploration. This report will compile 2008 and earlier data from 1993 and
1999 and interpret the findings together.



Drilling program 2008

Statewide Geotechnical Services personnel did the field investigation between November
13 and November 25, 2008. Engineering geologist Gary Fitch directed the field work
and Statewide Materials Section drillers, Ryan Ruth, Ed Carman and Jason Love operated
drilling equipment.

The 2008 test holes completed coverage and extended the depth of information as needed
at foundation elements.

Previous investigations

Alaska DOT conducted drilling programs for this proposed University Ave. Bridge in
1993 and 1999. Data was not finalized into reports at that time and is compiled with
updated format and included in this report. Geotechnical information and construction
records were collected in the 1960’s, for the existing bridge.

REGION GEOLOGY AND TOPOGRAPHY

Fairbanks is in the historic floodplain of the Chena and Tanana Rivers. It has low-relief,
nearly flat or gently sloping topography and vague remnant features of abandoned river
courses. The Chena has slow to moderate current, a fall of less than a foot per mile and a
meandering course to its junction with the Tanana about five miles southwest. Water
levels fluctuate seasonally, with peak flow moderated by a flood-control diversion system
near North Pole, Alaska.

This is near the northern margin of the broad Tanana Basin alluvial plain that extends to
the fore slope of the Alaska Range. Bedrock-elevated hills less than a mile to the north
mark the beginning of the Yukon-Tanana Uplands province that stretches northward to
the Yukon drainage.

The project site and most of the Fairbanks area sit on thick Holocene to Pleistocene
deposits of unconsolidated alluvium. Alluvial layers are well-sorted gravel and sand,
deposited by the meandering Chena River and Tanana Rivers. During glacial advances,
ice fields in the Alaska Range contributed vast amounts of outwash to the basin. Large
outwash fans that spread from mountains to the south crowded the Tanana River
northward to its present location. At the project site, materials are distantly transported
from original sources of outwash or from bedrock in the upper Chena drainage, rounded
and well-sorted in the process.

Bedrock depth is not known at the bridge location and was not reached in boreholes
drilled to a maximum depth of 223 feet. The nearest outcrops are % of a mile north at
bluffs near the University of Alaska.

Natural top soils in the area are brown silt (loess) and sandy deposits from flooding near
the river. Near-surface organic layers or discontinuous peat beds exist in the region, more
commonly in tundra areas and where fine upper soils are relatively thick. Filled or graded
topography and pavement is more common in the more densely developed areas near the
project site.



Mature spruce, birch and cottonwood forest originally covered areas near the river,
patches of which remain. Open moss, grass and black spruce-covered tundra (permafrost)
is common, particularly in the lowland areas or north-facing slopes.

Permafrost in the region is classified as discontinuous. Ground near the site is typically
well drained and permeable where not frozen. In permafrost areas, and during the annual
period of seasonal frost, drainage is poor.

At the project site, ground water flows in permeable aquifer soils and water table
elevation may vary in relation to fluctuating flow in the Chena River.
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Figure 3. Recorded epicentral events in the Fairbanks region.

Fairbanks is in an area of high seismic potential. Within about fifty miles of the project
site, eight epicenter events in the range Mw 6.2 to 7.3 occur in the period of record.

The USGS National Seismic Earthquake Hazards programs provide ground motion
parameters for design with interactive web site calculators:

http://eqint.cr.usgs.gov/deaggint/1996/index.php
http://earthquake.usgs.gov/research/hazmaps/design/

These predict:

Max. PGA .299 (975 year mean return time, 5% probability of exceedance in 50 yrs).
64.84° Lat. by -147.81° (west) Long.

The USGS website calculators available at this time are configured to access a 1996 or
1998 data set. As such, they do not factor subsequent activity including a Mw 7.9 Denali
Fault major event in 2002.
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METHODS AND PROCEDURES

The 2008 drilling program consists of three sampled boreholes and one penetrometer test
(see location plan, Appendix C). Boreholes and penetrometer tests done in 1993 and 1999
are included in this analysis.

Methods in the older investigations are comparable to those in 2008 with the exception of
the hammer systems employed in 1993. In that year, drillers used a 30-inch drop, 340-
pound “Safety Hammer” for driving casing and the 2.5” closed-end penetrometer tests.
With this method, a friction winch (cat-head) and rope is used to raise and drop the
hammer. Drillers used the modern-standard 140 pound CME Automatic Hammer for the
SPT tests. Apply energy efficiency corrections accordingly.

Methods and equipment (2008)

Drilling machinery was a truck-mounted CME 75 rotary drill, driven over the
highway from Anchorage.

We drilled holes for sampling by driving an NW flush-threaded, 3.5” O.D. open-
ended (with drive shoe) casing with a 340-1b pound, 30-inch drop CME
Automatic Hammer. After driving, cuttings were removed from the casing with a
tricone bit and water circulation. At each sampling depth, intact material below
the casing tip was sampled by SPT or other direct methods.

Return water and cuttings recirculated through a settling tub, using no drilling
fluid additives. We delivered water to the site with a trailer-mounted tank.
Standard Penetration Tests (SPT) use a 24-inch, 1.4 inch 1.D. x 2.0 inch O.D.
split-tube sampler according to ASTM D-1586. It is driven 18 or 24 inches into
intact soil below the casing tip with a 140-pound, 30-inch drop CME Automatic
Hammer. Blow counts are recorded for each 6 inches. N values are the sum of
the second and third 6-inch intervals, reported as blows per foot, uncorrected.
We collected samples from material retained in the split tube sampler. These were
sealed in numbered polyethylene (Ziploc®) bags for inspection or analysis.

The Central Region Materials Laboratory analyzed samples for particle size
gradation, moisture and organic content or other properties as requested.
Continuous Penetrometer tests measure penetration resistance by driving a 2.5-
inch diameter, closed-end, blunt-tip, steel drill rod with a 30-inch drop, 340-
pound CME automatic hammer. Blow counts are recorded for each 12-inch
interval. Technical refusal terminates the test at 1000 blows per foot. Note: 1993
tests used a “safety hammer” system, as described above.

We measured pull-out force required to release the rod from its terminal depth
either by a 60-ton hydraulic rod-pulling jack or by the hydraulic draw-works of
the drill. Hydraulic pressure is recorded, acting against two 2.5-inch rams in the
jack or two 1.75-inch rams in the draw-works system. Friction resistance is
reported as pounds of force.



Utilities

The dense array of utilities across this site complicated drilling work. These are overhead,
buried in the approach embankments, in conduits attached to the underside of the bridge
and cast into the bridge deck itself. We could not drill through approach embankments
near to the footings as originally planned because buried utilities were too numerous and
complex to locate precisely enough to do so. Drill holes to address Abutments 1 and 4
had to be sited on the bridge deck where items could be located visually. The following
list describes utility elements we identified in the course of 2008 work. This should not
be taken as a complete list:

* Overhead lines are 15 to 25 feet outside of the west guard rail. This includes a
high- voltage GVEA power line and GCI cables.

* A 12-inch fresh water main in an insulated sheath is under the deck on the
northbound side. Outside the bulkheads, it angles to the east side of University
Ave. and follows the ditch in either direction. An electric line for the heat tapes
comes from a drop pole on the east side.

* A 20-inch steel casing is suspended in the second girder bay on the west side. It
encloses a group of 12, four-inch polyethylene conduits that carry a variety of
telephone lines, including fiber optics and other cables. In the approach
embankments at either end the conduits fan out individually and angle downward
and westward to man-hole utility boxes under the west sidewalk. Telephone
company technicians were not successful in detecting these lines accurately with
instruments. As-built plans for this utility were found at the City of Fairbanks
engineering office.

* Six, individual four and six-inch(?) aluminum conduits are hung in the first girder
bay on the west side. At least two contain large packets of active telephone lines.
Others contain a variety of unknown or abandoned conductors.

*  Wiring for illumination on the bridge is in small steel conduits cast into the
concrete deck.

* A complete utility locate procedure is necessary before any work. Note that
Alaska Digline or Alaska One-call or other third-party location services do not
cover water and sewer or storm drain systems (Golden Heart Utilities or College
Utilities etc. ) in Fairbanks.



SITE DESCRIPTION

For reference, the existing bridge deck is about 436 feet elevation (above sea level). The
river elevation was 418 feet (river ice at the time of drilling).

University Avenue has four non-separated lanes and heavy urban traffic. The roadway
has curbs and sidewalks on both sides. Existing approach embankments are 5 to 12 feet
above the surrounding areas. Numerous utilities are within the project limits. See the
explanation in the previous section.

The river channel at this location is about 250 feet wide, nearly symmetrical in cross-
section and about 10 to 12 feet deep at the mid-point (el. 407 ft.). The bottom is gravel
and sand, with discontinuous masses or coverings of silt and few particles larger than 2
inches. Above an average water line, both sides are cut-banks, up to 10 feet high on the
north and more gradual on the south. Some segments of the banks were reshaped by
developments.

North of the river is an urban residential area. Houses are within 150 feet of the bridge on
both north diagonals and a parking lot and boat ramp occupies the area beside the bridge
on the southeast. The southwest diagonal has a forested “green buffer” area beyond
which is a Federal office complex.

Both stream banks contain riprap, placed when the bridge was built. Constructed banks
and bedding at both existing abutments have eroded, exposing H-piles beneath the
concrete caps.

FOUNDATION CONDITIONS

Natural fine-grained top layers are up to ten feet thick, composed of silty loess and silt
and sand flood water deposits. These do not exist within the incised river channel. The
upper layers are not continuous across the project area where most of the original surface
has been altered or filled in the course of development.

Over the project extent, deeper materials are alluvial, granular soils, in varying
proportions of gravel and sand and silt beds, rarely. As a general description, materials
below the upper fine soils are, gravel-rich for a thickness of 60 to 90 feet and sand rich in
the deeper layers (within the depth of sampling). These are described for specific
foundation elements in the profile charts in the next section.

We did not encounter permafrost in our drilling. Deep, pervasive permafrost is known
within a half-mile of this location. The annual frost penetration was up to seven feet deep
at time of 2008 drilling. Frozen ground that we did not find in sampling may occur at any
location within the project limits.

Ground water elevation measurements across the site were from 418 feet to 421 feet,
nearly matching the river elevation on various investigation dates. Aquifer soils are very
permeable. The water table fluctuates in relation to changes in river level.

8



In all holes across project site, closed rod penetrometer blow counts average 38 blows per
foot (bpf) in the upper 120 feet of depth and average 170 bpf from 120 feet to a
maximum depth of 223 feet (not adjusted for depth, differing methods, incomplete holes,
etc.).

Blow counts from the SPT display an erratic pattern. This might indicate a coarse particle
effect on the SPT penetration measurements that can over-value in-situ density. Refer to
ASTM D-1586 for applicability of blow counts in coarse-grained materials. Regardless of
density indicated by blow counts, some material layers react to sampling disturbance in a
loosely bound (liquefiable) manner. These suggest a cautious approach to interpreting the
SPT results.



Materials, subsurface profiles

Abutment 1 and south approach

Test holes :  THO08-1, TH93-3, P08-1
Description Top elev. (ft.)/ | SPT P200
Thickness (ft.) | (N, bpf**)
South approach:
FILL, GW and SW (compacted
embankment and asphalt pavement, Surface (436) / 68-90 9%
up to 12 feet thick), Seasonal frost 6
ft. deep.
Beneath the bridge:
FILL (Riprap, gravel bedding) Surface (421)/
SILT, ML (loess and flood
sediment) Natural layers remaining 424 (altered top 15 89.5%
. surface)
beneath sub-ex or entirely removed.
GRAVEL w. sand, GP and SAND 419/ 9-50 3.7-
w. gravel, SP (ave. 18) 7.5%
SAND and SAND w. gravel, SP and 9-35 o
GRAVEL w. sand, GP 398728 (ave. 19) 1%
SAND w. gravel, SP 370/ 50 28-35
(ave. 27)
SAND w. gravel, SP 390 / 45% 56-83
(* bottom of borehole at 275 el.) (ave. 68)
(* bottom of pen. hole at 236’ el.) 275 /39*

**Blow counts are as recorded in the field, uncorrected for depth or method.

Pier 2
Test holes :  TH93-2, P99-2
Description Top elev. (ft.)/ | SPT P200
Thickness (ft.) | (N, bpf**)

Chena River waterline (Nov. 2008) 418 /11

GRAVEL w. sand, GP 407 / 80 4-17 130/,0(at
305%¢l.)

SAND w. gravel, SP 327/ 78.5% 39-100+

(* bottom of borehole 248.5’ el.)

**Blow counts are as recorded in the field, uncorrected for depth or method.

10




Pier 3

Test holes :  TH93-1, P08-2

Description Top elev. (ft.)/ | SPT P200
Thickness (ft.) | (N, bpf**)

Chena River waterline (Nov. 2008) 418 /12

GRAVEL w. sand, GP 406 /92 6-58

SAND w. gravel, SP *

(* bottom of borehole at 270’ el.) 314744 78-100+

(* bottom of pen. hole at 213’ el.) 270/ 57*

**Blow counts are as recorded in the field, uncorrected for depth or method.

Abutment 4 and north approac

h

Test holes:  THO08-2, TH08-3, P99-1
Description Top elev. (ft.)/ | SPT P200
Thickness (ft.) | (N, bpf**)

North approach:

FILL, GW and GW-GM Road

(compacted embankment and asphalt (436) / 67-81 7.4%

pavement, up to 13 feet thick),

Seasonal frost 8 ft. deep.

Beneath the bridge:

FILL (Riprap, gravel bedding) (426) /

Seasonal frost 4 ft. deep.

SILT - SAND, ML,SM (loess and

flood sediment), Remnant of natural Variable / 4-12 21%, (+)

layers below sub-ex. elevation.).

Interlayered GRAVEL w. silt and 10-50

sand, GP-GM and GW-GM, SAND 418/52

w. gravel, SP and SILT, ML (minor) (ave. 20)

GRAVEL w. sand, GP 36628 28301 381%
(ave. 30)

SAND w. silt, SP& SW-SM and 28-39 0

SILT w. sand, ML 338767 (ave.35) | 12770%

Interlayered GRAVEL w. sand, GP 271/ 31+ 35-89

and SAND w.silt, SP & SW-SM (ave. 55)

**Blow counts are as recorded in the field, uncorrected for depth or method.

11
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APPENDICES

Appendix A - Location plan and test hole logs

Geologic logs in Appendix B of this report are excerpted verbatim as a complete section,
from the Structural Foundation Engineering Report.
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THO08-1 77+00 CL 51 APPROACH
TH 93-3 77+45 54'RT 152' ABUTMENT 1
P08-1 77+56 17'LT 200' ABUTMENT 1
P99-2 78+23 24'RT 147 PIER 2
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P08-2 79+30 20'LT 223' PIER 3
TH 93-1 79+32 23'RT 166' PIER 3
THO08-2 80+02 21'LT 197 ABUTMENT 4
P99-1 80+20 21'RT 145' ABUTMENT 4
THO08-3 80+58 CL 52' APPROACH

ALASKA 2009

SHEET NUMBER TOTAL SHEETS
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DRILLING METHOD

DEPTH FEET

O‘

10

15

201~

301~

35—

TYPICAL TEST HOLE LOG

DATE: DATE BEGUN - DATE COMPLETED
ELEVATION: GROUND ELEVATION AT TEST HOLE
STATION / LOCATION / OFFSET:

HOLE DIA. /

3.5in

FROZEN —

OBSERVED
GROUND <Y
WATER
DATE:
XXIXXIXX

GRAPHIC MATERIALS DESCRIPTION

STRATUM CONTACT

ya
\mm.:_,\_>.:m0 STRATUM CONTACT

TRANSITIONAL STRATUM CHANGE
SOIL GRAPHIC AND SOIL TYPE EXPLANATION

b GRAVEL (GP)

d GRAVEL (GW)

SAND (SP)

SAND (SW)

SILT (ML)

v, 7 SILT (MH)

CLAY (CL)

CLAY (CH)

= ORGANICS OR PEAT (PT)

ICE

BEDROCK (Strength Grade, Weathering Grade)

L = LONGEST LENGTH OF CORE IN RUN
S = SHORTEST LENGTH OF CORE IN RUN

COBBLE OR BOULDER INDICATED BY DRILL REACTION OR CORE

N9 WEATHERED BEDROCK (Strength Grade, Weathering Grade)

RQD % = SUM OF LENGTHS OF CORE PIECES > 4"/ TOTAL LENGTH OF RUN

SAND WITH SILT ———— USCS SOIL NAME

SM ———— USCS CLASSIFICATION
LL=18 —— LIQUID LIMIT

PI1=8 —-———— PLASTICITY INDEX
P200 =8

Sa=42

Gr=50
M.C.=5.0%

ORG CONT=10%

% SAND
-— % GRAVEL
—— MOISTURE CONTENT
——— ORGANIC CONTENT

~—— % PASSING THE #200 (0.075) SIEVE

GRAPHICS: (DOUBLE SYMBOLS WITH SPLIT GRAPHICS MAY BE
USED TO INDICATE COMBINATIONS OF SOIL TYPES)

07-3533 = SOIL SAMPLE NUMBER

(SPT = BLOW COUNT / ft. (TOTAL BLOWS FOR SECOND & THIRD 6"
INCREMENT) WITH STANDARD PENETRATION TEST SAMPLER

INTERVAL SAMPLED WITH ._Do w/ 1.4 1D, 2" O.D. USING A CME AUTOHAMMER WITH 140 LB. HAMMER

RECOVERY SHADED

VANE SHEAR TEST @

X]-—INDICATES NO VALID SPT

OBSERVED WITH 10 SUCCESSIVE BLOWS.

STI-—SHELBY TUBE SAMPLER, PUSHED

AND A 30" FREEFALL LATEST EDITION AASHTO T 206 (ASTM D1586).

S8 = BLOW COUNT WITH 2" I.D., 2.5" O.D. SAMPLER DRIVEN

BY A 340 LB. CME AUTO HAMMER WITH A 30" FREEFALL.

MC = BLOW COUNT WITH 2.5" I.D., 3" O.D. SAMPLER DRIVEN BY
|_A 340 LB. CME AUTOHAMMER WITH A 30" FREEFALL

INDICATES SAMPLER REFUSAL. REFUSAL DEFINED AS 50 OR MORE
* BLOWS PER 6" INCREMENT, 100 TOTAL BLOWS, OR NO MOVEMENT

BOTTOM OF HOLE (BOH)

TOTAL
DEPTH

NOTES:

1)

THE TEST HOLE LOGS DEPICTED GRAPHICALLY IN THESE DRAWINGS ARE DISTILLATIONS OF THE ORIGINAL FIELD
LOGS, BASED ON POST-FIELD INVESTIGATION REVIEW AND ANALYSIS. THESE DRAFTED LOGS INCLUDE CHANGES
MADE TO FIELD DESCRIPTIONS BASED UPON LABORATORY TEST DATA, REVIEW AND ANALYSIS. DETAILED FIELD
OBSERVATIONS OF ROCK AND SOIL SAMPLED DURING THE DRILLING PROGRAM ARE NOT REPRODUCED IN THE
DRAFTED LOGS.

DESCRIPTION AND CLASSIFICATION OF FROZEN SOILS FOLLOWS ALASKA GEOTECHNICAL PROCEDURES MANUAL.
FOR AN EXPLANATION SEE FIELD GUIDE FOR SOIL CLASSIFICATION.

THE TEST HOLE LOGS FROM 1993, 1999 AND 2008 IN THESE SHEETS ARE AN INTEGRAL PART OF THE FOUNDATION
GEOLOGY REPORT - UNIVERSITY AVENUE - CHENA RIVER BRIDGE No. 263 - FEBRUARY 2009. SEE CONSTRUCTION
CONTRACT BID DOCUMENTS - INVITATION TO BID/NOTICE TO BIDDERS. IMPORTANT INFORMATION ABOUT THE TEST
HOLE LOGS AND THE FOUNDATION INVESTIGATION IS CONTAINED IN THE REPORT. THE TEST HOLE LOGS ARE NOT
SEVERABLE FROM AND CANNOT BE COMPLETELY AND CORRECTLY INTERPRETED WITHOUT REFERENCE TO THE
FOUNDATION GEOLOGY REPORT.

TYPICAL PENETROMETER TEST LOG

DATE: DATE BEGUN - DATE COMPLETED
ELEVATION: GROUND ELEVATION AT TEST HOLE
STATION / LOCATION / OFFSET:

HOLE DIA.
N

BLOWS / FOOT 9

0 100 200 300 400 500 600 700 800 900 1000

DEPTH IN FEET
BLOW COUNT

PRACTICAL REFUSAL WITH
PENETROMETER TEST

BOTTOM OF HOLE (BOH)

PENETROMETER W/2.5" O.D., WITH A CME AUTOMATIC
HAMMER USING A 340 LB. WEIGHT AND A 30" FREEFALL.
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Om%.& ft.

10

15

20 -

25

30

35

40

45

50

THO8-1

Date: 11/23/08 - 11/23/08

Elevation: 436.2ft

Station / Location: 77+00 CL

3.5in_|Depth ft.

\ asphalt r 0.3ft
GRAVEL (GW) Brown, very dense, (fill)
08-3940 Moisture=4.1%
SPT
- 7.0ft
SPT SAND with Gravel (SW) Brown, very dense, (fill)
combine 08-3941 & 3942, p200=8.9%, Sa=53%, Gr=38%
SPT
SILT (ML) Brown, med dense, (loess) 12.0ft
08-3943 p200=89.5%, Sa=9%, Gr=1%,
15| spT  Moisture=39.4%, Org=3.5%, ML
170 ¢
uww GRAVEL with Sand (GP) Gray, medium dense 17.0t
R
bod
oo
| 13| sPT
u.qun[
00
BoS
%o
wo_wm
w.owonm 50
%M-l SPT  08-3944 p200=7.5%, Sa=43%, Gr=49%
s
Cis]
B
Foae SAND with Gravel (SP) Gray, medium dense, clean, 28.0ft
uoan] sparse gravel particles
Y| SPT 08-3945 p200=6.9%, Sa=52%, Gr=41%
[
A%
0.0,
k.0:d
i
A
e
‘”M..r. 17| SPT 08-3946 ﬁNOOHm.NcAB m.mnbwckf Gr=53%
BOQH.I
SAND (SP) Gray, loose to med. dense, clean 87.0ft
9| sPT
| 101 spT
16| spT
BOH. 5Tf 51.0ft

Drill on road centerline, thr. approach embankment.
140 Ib hammer, CME Auto Hammer, For Sampler
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Tri-cone & Casing

_umog‘j ft.

10

15

20

25

30

35

40

45

50

55

60

65

70

TH93-3
Date: 10/21/93 - 10/23/93

Elevation: 426.9ft
Station / Location: 77+45 / 54' RT

12" Snow Surface 7 0.2t

GRAVEL with Sand (GP) Brown, wet, med. dense, (
with quarried rock riprap

3005
SPT
- 10.5ft
wwu.w GRAVEL with Sand (GP) Gray, wet, med. dense
3015 3015 p200=4%, Sa=28%, Gr=68%
SPT
3020
SPT
3025
SPT
- 29.0ft
SAND with Gravel (SP) O_‘mﬂ. wet, med. dense, Sand,
gravel alternating layers, with organics.
3030
SPT
3035
SPT
3040
SPT
3045 3045 p200=11%, Sa=70%, Gr=19%
SPT GRAVEL with Sand (GP) Gray, wet, med. dense 46.0ft
3050
SPT
- 56.0ft
SAND with Gravel (SP) Gray, wet, med. dense, Sand,
gravel alternating layers.
o 3060
b
S
;5 28| SPT
PR
+
2 - 63.0ft
e SAND with Gravel (SP) Gray, wet, med. dense, Sand,
i gravel alternating layers.
29
o 0y
o B
oy
s
0.8
b:0:d
B
s
B2:4
. D.

[ 3.5in |Depth ft.

75 -

80 -

85 -

90 -

95 -

100 -

105 -

110 -

115 -

120 -

125 -

130 -

135 -

140 -

TH93-3 (Cont.)

Date: 10/21/93 - 10/23/93
Elevation: 426.9ft

Station / Location: 77+45

21

3070
SPT

3080
SPT

35

26

3090 SAND with Gravel (SP) Gray, wet, med. dense 90.0ft

SPT

3100
SPT

308

Viye

0%

Viye

o

s

A
SAND with Gravel (SP) Gray, wet, very dense 107.0ft

3110
SPT

3120
SPT

3.5in _|Depth ft.

Depth ft.

14

145

150

TH93-3 (Cont.)

Date: 10/21/93 - 10/23/93
Elevation: 426.9ft
Station / Location: 77+45

3.5in_|Depth ft.

& BB

o B

_%O.I. 152 ft.

Notes:

NW casing. 1800 PSI pull-out

140 Ib hammer, Cathead Rope Method, For Sampler

152.0ft
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P08-1

Date: 11/15/2008 - 11/16/2008

Elevation:436.2 ft
Depth Bl
et Gount Station: 77+56 Offset: 17 Lt

20

25

30

35

40

45

50

55

60

65

70

0 100 200 300 400

Blows/ft
500

600

700

800

900 1000

P08-1 (Cont.)

Date: 11/15/2008 - 11/16/2008

Depth Blow Elevation:436.2 ft

feet Count Station: 77+56 Offset: 17 Lt

0 100 200

300

400

Blows/ft
500

600

700

800

900 1000

32
136
35
38
36
35
38
40
40
39
58
57
63
67
82
85 1o
153
57
65
60
61
59
59
58
58
58
62
49
45
45
1001 27
153
51
56
67
68
72
70
66
81
86
89
83
86
85
15 g5
1114
106
119
129
119
104
107
110
106
116
139
116
113
99
1304104
1113
117
116
118
106
110
117
187
219

75 A

80

90 -

95

110

1204

125

1351

140

Depth Blow

feet Count Station: 77+56 Offset: 17 Lt
100 200 300 400 500 600 700 800

0

P08-1 (Cont.)

Date: 11/15/2008 - 11/16/2008

Elevation:436.2 ft
Blows/ft

)

900 1000
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150
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160+

1759

180

185
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1172
1178

200
210
145
15Q
133
128
145
161
169
145
91

127
136
143

134

128
133
133
140
163
148
162
151
149
189
152
141

147

200

BOH: 200 ft

Pullout force (pulled with draw-works) 20 min. after driving
8.2 k pounds release force at BOH
6.2 k pounds pull force at 3' above BOH

Hammer: CME Auto Hammer 340 Ib hammer

Equipment: CME 75 Truck

Method: Penetrometer

rew: Ruth, Love, Carman

: G. Fitch
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Depth Blow
feet Coun

0 100 200 300

20

25

30

35

40

45

50

55

60

65

70

P99-2
Date: 7/18/1999 - 7/18/1999
Elevation:436.2 ft

t Station: 78+23 Offset: 24 Rt

400 500 600 700 800

Depth Blow

@ feet Count

900 1000 0

Blows/ft

SV WUODPEPODWWNN =

P99-2 (Cont.)

Date: 7/18/1999 - 7/18/1999
Elevation:436.2 ft
Station: 78+23 Offset: 24 Rt

100 200 300 400 500 600 700 800

Depth Blow

Blows/ft feet Count

€

900 1000

90 A

95

105

1104

1254

1304

1404

P99-2 (Cont.)

Date: 7/18/1999 - 7/18/1999
Elevation:436.2 ft
Station: 78+23 Offset: 24 Rt

100 200 300 400

Blows/ft
500

és

600 700 800 900 1000
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204
12§
133
160
170
150

1454

BOH: 147 ft
Notes:
1800 psi (hyd. pressure)

Field Crew: Mitchell, Jones
Geologist: C. Boeckman
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Tri-cone & Casing

Tri-cone & Casing

20 -

25 -

30 -

35 -

70 -

17.0 4
10/9/93

TH93-2

Date: 10/9/93 - 10/12/93

Elevation: 436.1ft

Station / Location: 78+25 / 24' RT

Concrete Bridge Deck.

Air (bridge to water) 0.7ft

Chena River Water Level. 17.0ft

X 2035
55| 5| SPT

28.5ft

GRAVEL with Sand (GP) Grayish brown, wet,
loose to med. dense

R

SIS 2045
50 11| SPT

s 2055
50 15| SPT

GRAVEL with Sand (GP) Brown, wet, loose to med. am:wmbo.om

B

GRAVEL with Sand (GP) Grayish brown, wet, 60.0ft

loose to med. dense

3.5in _|Depth ft.

Tri-cone & Casing

Tri-cone & Casing

Depth ft.

70 -

85 -

90 -

95 -

100 -

105 -

140 -

TH93-2 (Cont.)

3.5in_|Depth ft.

2070
oo 11| sPT

R

L

GRAVEL with Sand (GP) Gray, wet, loose to med. dense 80.0ft

O 2100
o] 4| sPT

4
GRAVEL with Sand (GP) Gray, wet, very loose 100.0ft

e
2 30| ZHP

4
SAND with Gravel (SP) Gray, wet, dense 110.0ft

A
SAND with Gravel (SP) very dense 116.0ft

iy
-2 M gg| 2120

2 2130
&1 x| sPT

A
SAND with Gravel (SP) Gray, wet, very dense 120.0ft

2130 p200=13%, Sa=78%, Gr=9%

ing
o

=
=]

Tri-cone & Cas

Tri-cone & Casing

th ft.

e

155 -

-

[}

o
|

175 -

185 -

TH93-2 (Cont.)

Notes:

[ 35in |Depth ft.
2140  SAND with Gravel (SP) Gray, wet, very dense 140.0ft
SPT
2150
SPT
2160 SAND (SP) Gray, wet, very dense mmmwm
SPT  GRAVEL with Sand (GP) Gray, wet, very dense Ras
4
SAND with Gravel (SP) Gray, wet, very dense 164.0tt
2170
SPT
4
SAND with Gravel (SP) Gray, wet, very dense 180.0ft
2185.5
SPT
B.OH. 1875H 187.51t

NW casing. 1500 PSI pull-out
140 Ib hammer, Cathead Rope Method, For Sampler
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Date: 11/16/2008 - 11/17/2008 Date: 11/16/2008 - 11/17/2008 Date: 11/16/2008 - 11/17/2008 Date: 11/16/2008 - 11/17/2008
Depth Blow Elevation:436.1 ft Depth Blow Elevation:436.1 ft Depth Blow Elevation:436.1 ft Depth Blow Elevation:436.1 ft

fast Count Station: 79+30 Offset: 20 Lt~ Blows/ft faot Count Station: 79+30 Offset: 20 Lt ~ Blows/ft faat Count Station: 79+30 Offset: 20 Lt~ Blows/ft faot Gount Station: 79+30 Offset: 20 Lt ~ Blows/ft
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000

ADDENDUM NUMBER

28 267|

29 270

- ‘me ATTACHMENT NUMBER
125

Te4q
23

29 M\_mwmmﬂ RECORD OF REVISIONS
|28

0g
33

293 No. DATE DESCRIPTION
40

36

39 220

47
75
50
55
52
70
47
150
52

20 | % |5
53
48
41
40
52
65
81
97
78
1001 gg
190
65
179
61
1051 o9
62
58
57
60
48
55
56
60
61
45 - 1542,
|82
83
189
92

50 120195
95
93
97
95
89
106
100

BOH: 223 ft

Notes: Drill thr. bridge deck

Pullout force (pulled with draw-works) 10 min. after driving
9.6 k pounds release force at BOH
8.2 k pounds pull force at 3' above BOH

Hammer: CME Auto Hammer 340 Ib hammer

Equipment: CME 75 Truck

Drilling Method: Penetrometer

Field Crew: Ruth, Love, Carman

Geologist: G. Fitch
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N
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N
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Tri-cone & Casing

Tri-cone & Casing

o
@
5
=

30 -

55 -

70 -

15.2 ¢
9/25/93

TH93-1

Date: 9/25/93 - 10/8/93

Elevation: 436.1ft

Station / Location: 79+32 / 23' RT

Concrete Bridge Deck. 0.5ft
Air (bridge to water)

15.0ft
water

30.0ft

GRAVEL with Sand (GP) Brown, wet, firm

1035
18| SPT

GRAVEL with Sand (GP) Gray, wet, loose to med. dense 35.0ft
1035 Large gravel size wedged in drive shoe.

1040
SPT

1045
SPT

1050
SPT

1055
SPT

GRAVEL with Sand (GP) Gray, wet, loose to med. dense 40.0ft

1050 No recovery, sampler pushed large gravel size.

60.0ft

1060
SPT

GRAVEL with Sand (GP) Gray, wet, loose to med. dense

3.5in_|Depth ft.

Tri-cone & Casing

Tri-cone & Casing

Depth ft.
N -

o]
o
|

oo
(&)
'

100 -

N
N
o

140 -

TH93-1 (Cont.)

[ 3.5 |Depth ft. Depth f.

1070

B 12| spT

%0] 16| SPT

145 -

—

(o)

o
|

L2 1085
by 42| SPT

]

R 1095

)
11
oM ss| SEY

s 0% GRAVEL with Sand (GP) Gray, wet, dense to very dense

83.0ft

Tri-cone & Casing

N
«a
(&)

165 -

1105.5
13| sPT

TS0 oTo0te

<5e52505 o250

li] U
=
o=
_‘O

102.0ft

hO°d GRAVEL with Sand (GP) wet, loose to med. dense

by 58 Aw_u.ﬁ

113.0ft

+ 0 GRAVEL with Sand (GP) Gray, wet, dense to v. dense

N SAND with Gravel (SP) Gray, wet, very dense

122.0ft

TH93-1 (Cont.)

3.5in | Depth ft.

1
SAND with Gravel (SP) Gray, wet, very dense 157.0ft
4
SAND (SP) Gray, wet, very dense 160.0ft
4
s GRAVEL with Sand (GP) Gray, wet, very dense 164.0ft
35
(3%
B.O.H. 166 ft. 166.0ft
Notes:

NW casing. 1100 PSI pull-out
140 Ib hammer, Cathead Rope Method, For Sampler
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Tri-cone & Casing

Tri-cone & Casing

Tri-cone & Casing

_umog‘j ft.

15 -

20 -

35 -

45 -

50 -

55 -

60 -

70 -

18.0 ¢

THO08-2

Date: 11/18/08 - 11/21/08

Elevation: 436.2ft
Station / Location: 80+02 / 21' LT

Reinforced concrete bridge deck

Air 0.7t
o - - - 10.0ft
m. Brown, Riprap, silt and minor gravel
o
¥ SILT (ML) Brown, loose, sl. organic 13.0ft
4| sPT
— 18.0ft
GRAVEL with Silt and Sand (GW-GM) Gray, loose
08-3911 p200=7%, Sa=44%, Gr=49%
SPT
SPT
G — 28.0ft
o GRAVEL with Silt and Sand (GP-GM) Gray, dense
ke
.& 50| gpT 08-3912 combine 3912, 3913, p200=9.2%,
o Sa=45%, Gr=46%
ke
ke
ke
K
Sl 31| SPT
ke
ke
Ol
ke
3 27
o SPT
ke
ks
SILT (ML) Brown, med dense, sl. organic 4s.0ft
\l 15| gpy  08-3914 Org=2.6%
el SAND with Gravel (SP) Gray, med dense 48.0tt
HOVH.I
o) 11| sPT
%
Bay]
o,
o.d
3N
o
QG
o 12
.%T SPT  08-3915 p200=3%, Sa=73%, Gr=24%
vQ
wvc GRAVEL with Sand (GP) Gray, med dense 57.0ft
o0
29
.uww M SPT  08-3916 combine 3916, 3917, 3918, p200=5.9%,
N Sa=43%, Gr=51%
!
19
(o5
i
Q.0
o
RO 17
awunl SPT
.G.O[
05
2
.D-.

[ 3.5in |Depth ft.

Tri-cone & Casing

Tri-cone & Casing

Tri-cone & Casing

85 -

90 -

-

o

o
'

105 -

N
N
(&)

120 -

125 -

130 -

N

w

(3]
'

140 -

THO8-2 (Cont.)

3.5in_|Depth ft.

SPT

SPT

SPT

08-3919 combine 3919, 3920, 3921, p200=7.2%,
Sa=55%, Gr=38%

SPT

SAND (SP) Gray, med dense, clean, sparse gravel 99.0ft

112.0ft

SPT

SPT

SAND with Silt (SW-SM) med. dense to dense

22" heave

08-3922 p200=13.1%, Sa=77%, Gr=10%

08-3923 p200=12.4%, Sa=88%, Gr=0%

4
SILT with Sand (ML) Brown, dense, sl. organic 135.0ft

08-3924 p200=70.7%, Sa=29%, Gr=0%, Org=3.3%

139.5ft

Tri-cone & Casing

Depth ft.
140 -

N

N

[
\

150 -

155 -

160 -

165 -

170 -

175 -

180 -

185 -

190 -

195 -

THO08-2 (Co

nt.)

3.5in_|Depth ft.

:ll’ﬂ SPT

SAND (SP) Gray, dense, clean, sparse gravel

08-3925 p200=6.3%, Sa=94%, Gr=0%

4
SILT (ML) Brown, dense 143.0ft
4
SAND with Silt (SW-SM) Gray, dense 146.0ft
SPT 08-3926 combine 3926, 3927, p200=14.1%,
Sa=71%, Gr=15%
39| spT
4
GRAVEL with Sand (GP) Gray, very dense 165.0ft
PO 89
S SPT
o
23
K]
RS
i 174.0ft
SAND (SP) Gray, very dense, clean, sparse gravel
4
SAND with Silt (SW-SM) dense 178.0ft
08-3929 combine 3929, 3929, 3931, p200=13.6%,
Sa=80%, Gr=6%
197.0ft

B.OH. 197 Tt
Drill thr. bridge deck

140 Ib hammer, CME Auto Hammer, For Sampler
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Date: 7/17/1999 - 7/17/1999

Station: 80+20 Offset: 21 Rt

Depth Blow
feet Count

P99-1 (Cont.)

Date: 7/17/1999 - 7/17/1999

Depth Blow

Station: 80+20 Offset: 21 Rt feet Count Station: 80+20 Offset: 21 Rt Blows/ft

27
23
21
25
22
34
40
34
30
30
33
41
80
73
|47

67
73
64
40
31
35
141
42
48
52
58
56
57
|61
56
54
53
51
49
37
60
72
76
81
85
2
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P99-1 (Cont.)
Date: 7/17/1999 - 7/17/1999
Elevation:436.2 ft
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BOH: 145 ft

Notes:

2000 psi pull-out (hyd. pressure)

Hammer: CME Auto Hammer 340 Ib hammer
Equipment: CME 75 Truck

Di g Method: Penetrometer

Field Crew: Mitchell, Jones

Geologist: C. Boeckman
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Tri-cone & Casing

Tri-cone & Casing

Tri-cone & Casing

15 -

20 -

30 -

35 -

50 -

180 ¢

S
=}

THO8-3

Date: 11/22/08 .m_tmm\om

Elevation: 436.3

Station / Location: 80+58 CL 3.5in_|Depth ft.
asphalt ; 0.3ft
GRAVEL (GW) Brown, very dense, (fill)

08-3932 p200=7.4%, Sa=49%, Gr=44%

8.0

o GRAVEL with Silt and Sand (GW-GM) 6.0ft

‘o Brown, very dense, (fill)

SILT (ML) Brown, med dense, (loess)

13.0ft

SAND (SP) Gray, loose

- 10 08-3934 p200=21.9%, Sa=78%, Gr=0%

o afm GRAVEL with Sand (GP) Gray, dense 18.0ft

40
o

BO= - 23.0ft
R SAND with Gravel (SP) Gray, loose to dense

vaa- 6 08-3936 p200=7.7%, Sa=51%, Gr=41%

St - 32.0ft
b0 GRAVEL with Sand (GP) Gray, med. dense to very dense
6. D

.%m‘m,\Rﬁ 08-3937 p200=8.1%, Sa=40%, Gr=52%

0 10

.W.M-W 08-3938 combine 3938.39, p200=4.9%, Sa=44%, Gr=51%

o_wu 22 08-3939 combine 3938, 3939, p200=*%, Sa=*%, Gr="%

51.0ft

B.O.H. 51ft.

Drill on road centerline, thr. approach embankment.
140 Ib hammer, CME Auto Hammer, For Sampler
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Project No.
Materials Site

63213

PRECONSTRUCTION SAMPLE SUMMARY

Project Name

Univ. Ave. Chena River Bridge 263

Station
Offset (feet) 4-4.5' 7-11' 14-16' 25-26' 30-31' 50-51'
Depth (feet)
Test Site ID THO8-1 THO8-1 THO8-1 THO8-1 THO8-1 THO8-1
Field No. 08-3940 08-3941 & 42 08-3943 08-3944 08-3945 08-3948
Submitted By G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch
Date Sampled 39775 39775 39775 39775 39775 39775
Lab No. 2008A-2618 2008A-2619 2008A-2620 2008A-2621 2008A-2622 2008A-2623
3"
o
1" 99 97 100
Percent 3/4" 95 100 86 100 95
1/2" 88 99 73 89 80
Passing 3/8" 80 99 67 80 69
#H4 62 99 51 59 47
Sieve #10 46 99 37 41 33
) #40 32 98 25 29 21
Size #80
#200 8.9 89.5 7.5 6.9 3.7
.02mm
.002mm
FSV Class
AASHTO / DOTTSD / / A-4(0) / / / /
Unified Class ML
USCSD Class Silt
Atterburg LL/PL/PI !/ // NV / NV / NP !/ // //
Fracture 1/2/All !/ !/ !/ !/ !/ !/
Nat Moist / Organic 4.1/ / 39.4/35 / / /
% Gravel / Sand / Silt !/ 38/53/9 1/9/90 49/43/8 41/521/7 53/43/4
Opt Mois/Max Dry Den / / / / / /
SpG Bulk Coarse/Fine / / / / / /
SpG SSD Coarse/Fine / / / / / /
SpG App Coarse/Fine / / / / / /
Absorption Coarse/Fine / / / / / /
Degradation Value
LA / LA Low / Nordic !/ // !/ !/ !/ !/
Sulfate Soundness C/F / / / / / /

Gradation tests based on minus 3" material. AASHTO Class may be inappropriate if Organic Content > 5%.

Page 1 of 6




Project No.
Materials Site

63213

PRECONSTRUCTION SAMPLE SUMMARY

Project Name

Univ. Ave. Chena River Bridge 263

Station
Offset (feet) 19-20 29.5-36' 44.5-45' 55-56' 60-76' 85-106
Depth (feet)
Test Site ID THO08-2 THO08-2 THO8-2 THO08-2 THO8-2 THO8-2
Field No. 08-3911 08-3912 & 13 08-3914 08-3915 22_3916' 17& g$-3919, 20&
Submitted By G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch
Date Sampled 39770 39770 39770 39770 39770 39770
Lab No. 2008A-2599 2008A-2600 2008A-2601 2008A-2602 2008A-2603 2008A-2604
3"
o
1" 93 89 100 95 100
Percent 3/4" 91 81 92 92 94
1/2" 79 74 87 79 85
Passing 3/8" 71 69 84 71 79
H4 51 54 76 49 62
Sieve #10 37 41 69 33 49
) #40 26 29 55 19 37
Size #80
#200 7 9.2 3 5.9 7.2
.02mm
.002mm
FSV Class
AASHTO / DOTTSD / / / / / /
Unified Class
USCSD Class
Atterburg LL/PL/PI !/ / // // // // //
Fracture 1/2/All // // // // // //
Nat Moist / Organic / / /2.6 / / /
% Gravel / Sand / Silt 49 /4417 46 /45/9 // 24 /73173 51/43/6 38/55/7
Opt Mois/Max Dry Den / / / / / /
SpG Bulk Coarse/Fine / / / / / /
SpG SSD Coarse/Fine / / / / / /
SpG App Coarse/Fine / / / / / /
Absorption Coarse/Fine / / / / / /
Degradation Value
LA / LA Low / Nordic // // // // // !/ /

Sulfate Soundness C/F

Gradation tests based on minus 3" material. AASHTO Class may be inappropriate if Organic Content > 5%.

Page 2 of 6




Project No.
Materials Site

63213

PRECONSTRUCTION SAMPLE SUMMARY

Project Name

Univ. Ave. Chena River Bridge 263

Station
Offset (feet) 120-121" 130-131' 139-139.5' 139.5-141' 160-181' 180-197'
Depth (feet)
Test Site ID THO08-2 THO8-2 THO08-2 THO8-2 THO8-2 THO8-2
Field No. 08-3922 08-3923 08-3924 08-3925 08-3926 & 27 g$_3929‘ 30 &
Submitted By G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch
Date Sampled 39771 39771 39771 39771 39772 39773
Lab No. 2008A-2605 2008A-2606 2008A-2607 2008A-2608 2008A-2609 2008A-2610
3"
o
1
Percent 3/4" 100 100
1/2" 100 95 98
Passing 3/8" 97 100 100 92 97
H4 90 100 100 100 85 94
Sieve #10 83 100 100 100 79 88
] #40 61 92 97 85 70 68
Size #80
#200 13.1 12.4 70.7 6.3 14.1 13.6
.02mm
.002mm
FSV Class
AASHTO / DOTTSD / / / / / /
Unified Class
USCSD Class
Atterburg LL/PL/PI !/ // !/ !/ // !/
Fracture 1/2/All !/ // // !/ !/ !/
Nat Moist / Organic / / /3.3 / / /
% Gravel / Sand / Silt 10/77/ 13 0/88/12 0/29/71 0/94/6 15/71/ 14 6/80/14
Opt Mois/Max Dry Den / / / / / /
SpG Bulk Coarse/Fine / / / / / /
SpG SSD Coarse/Fine / / / / / /
SpG App Coarse/Fine / / / / / /
Absorption Coarse/Fine / / / / / /
Degradation Value
LA / LA Low / Nordic !/ // !/ !/ !/ !/
Sulfate Soundness C/F / / / / / /

Gradation tests based on minus 3" material. AASHTO Class may be inappropriate if Organic Content > 5%.

Page 3 of 6




Project No.
Materials Site

63213

PRECONSTRUCTION SAMPLE SUMMARY

Project Name

Univ. Ave. Chena River Bridge 263

Station
Offset (feet) 4-5' 10-11' 15-16' 20-21' 25-26' 35-36'
Depth (feet)
Test Site ID THO8-3 THO8-3 THO8-3 THO8-3 THO08-3 THO8-3
Field No. 08-3932 08-3933 08-3934 08-3935 08-3936 08-3937
Submitted By G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch G. Fitch
Date Sampled 39774 39774 39774 39774 39774 39774
Lab No. 2008A-2611 2008A-2612 2008A-2613 2008A-2614 2008A-2615 2008A-2616
3"
o
1" 100 100 97 90
Percent 3/4" 92 92 93 84
1/2" 81 78 84 73
Passing 3/8" 73 97 79 64
H4 56 58 100 100 59 48
Sieve #10 43 47 100 100 42 36
) #40 33 38 94 99 30 25
Size #80
#200 7.4 8.7 21.9 81.7 7.7 8.1
.02mm
.002mm
FSV Class
AASHTO / DOTTSD / A-1-b(0) / / / / /
Unified Class SP-SM
Poorly graded
USCSD Class sand with silt
and aravel
Atterburg LL/PL/PI !/ NV / NV / NP // !/ !/ !/
Fracture 1/2/All /1 !/ !/ !/ !/ !/
Nat Moist / Organic 10.6 / 9.9/17 / / / /
% Gravel / Sand / Silt 44149 /7 42/49/9 0/78/22 0/18/82 41/51/8 52/40/8
Opt Mois/Max Dry Den / / / / / /
SpG Bulk Coarse/Fine / / / / / /
SpG SSD Coarse/Fine / / / / / /
SpG App Coarse/Fine / / / / / /
Absorption Coarse/Fine / / / / / /
Degradation Value
LA / LA Low / Nordic !/ !/ // !/ !/ !/

Sulfate Soundness C/F

Gradation tests based on minus 3" material. AASHTO Class may be inappropriate if Organic Content > 5%.
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Project No.

63213

Materials Site

PRECONSTRUCTION SAMPLE SUMMARY

Project Name

Univ. Ave. Chena River Bridge 263

Station
Offset (feet) 45-51" 12.5-14.5' 35-37" 50-52' 120-122' 130-132'
Depth (feet)
Test Site ID THO8-3 TH 1 Bridge No. [TH 1 Bridge No. |TH 1 Bridge No. |TH 1 Bridge No. |TH 2 Bridge No.
1944 1944 1944 1944 263
Field No. 08-3938 & 39 1012.5 1035 1050 1120 2130
Submitted By G. Fitch Pavey Pavey Pavey Pavey Pavey
Date Sampled 39774 34255 34255 34255 34257 34253
Lab No. 2008A-2617 1994A-0300 1994A-0301 1994A-0302 1994A-0303 1994A-0306
3"
o
1" 95 100 100
Percent 3/4" 87 92 98 100
1/2" 77 82 95 98
Passing 3/8" 68 69 89 97
H4 49 49 66 100 93
Sieve #10 36 100 37 49 99 91
] #40 23 98 29 35 89 83
Size #80 70 10 16 28 28
#200 4.9 14.8 5 10.3 15 12.8
.02mm
.002mm
FSV Class
AASHTO / DOTTSD / / Si Sa / Sa Grl / Sl Si Sa Grl / Si Sa / Si Sa
Unified Class
USCSD Class
Atterburg LL/PL/PI !/ // !/ !/ !/ !/
Fracture 1/2/All !/ // !/ !/ !/ !/
Nat Moist / Organic / / / / / /
% Gravel / Sand / Silt 51/44/5 /85/15 51/44/5 34/56/10 0/85/15 7/80/13
Opt Mois/Max Dry Den / / / / / /
SpG Bulk Coarse/Fine / / / / / /
SpG SSD Coarse/Fine / / / / / /
SpG App Coarse/Fine / / / / / /
Absorption Coarse/Fine / / / / / /
Degradation Value
LA / LA Low / Nordic !/ // !/ !/ !/ !/

Sulfate Soundness C/F

Gradation tests based on minus 3" material. AASHTO Class may be inappropriate if Organic Content > 5%.

Page 5 of 6




Project No. 63213

Materials Site

PRECONSTRUCTION SAMPLE SUMMARY

Project Name

Univ. Ave. Chena River Bridge 263

Station
Offset (feet) 15-17 45-47'
Depth (feet)
Test Site ID TH 3 Bridge No. |[TH 3 Bridge No.
263 263
Field No. 3015 3045
Submitted By Pavey Pavey
Date Sampled 34263 34264
Lab No. 1994A-0304 1994A-0305
3"
o
1" 100
Percent 3/4" 92 100
1/2" 75 97
Passing 3/8" 67 95
#4 47 86
Sieve #10 32 81
) #40 20 76
Size #80 9 29
#200 4 11
.02mm
.002mm
FSV Class
AASHTO / DOTTSD / Sa Grl / Sl Si Sa / / / /
Unified Class
USCSD Class
Atterburg LL/PL/PI !/ // !/ !/ // !/
Fracture 1/2/All !/ // // !/ !/ !/
Nat Moist / Organic / / / / / /
% Gravel / Sand / Silt 53/43/4 14/75/11 !/ !/ !/ !/
Opt Mois/Max Dry Den / / / / / /
SpG Bulk Coarse/Fine / / / / / /
SpG SSD Coarse/Fine / / / / / /
SpG App Coarse/Fine / / / / / /
Absorption Coarse/Fine / / / / / /
Degradation Value
LA / LA Low / Nordic !/ // !/ !/ !/ !/
Sulfate Soundness C/F / / / / / /

Gradation tests based on minus 3" material. AASHTO Class may be inappropriate if Organic Content > 5%.
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H:\GEOLOGY SiwMdat\LSCS CHART\ASTM D2487-[02488 Chartdvg

Field Classification

of Sails for Engineering Purposes
Unified Scil Class. System

ASTM D2488
CROUP SYMBOL GROUP NAME CROUP SYMBOL GROUF NAME
<30% pus No. 200 N <15% pka Na. 200 Lemn clay <5% s Well-graded GW — <15% sand Wol-graded grovel
15-25% plws No. NSA % sund 2% gravd — Laen clay vith sand N >15% sand Wel-qraded gravel with aand
CL % sand <% gravel — Leen ckay vith gravel Peorly groded GP ~—— <15 s ——— Pearly gaded yrovd
% sand 2% ﬁzﬂ_A <15% gravel Sandy lean chy >15% sand — Poorly graded gravd with sond
SX% pla No. 200 A 215% gravel Sandy laan chy with gravel fines = ML ar W ——— milmzA <15% sand ———= Wel-graded grovel with =it
7 sand <% an_A <15% 3o Gravelly lean clay Well-graded A >15% sand Wal-graded grovel with sit ond sand
>15% sond Gravelly lean clay with sand GRAVEL fines = CL or CH —— milmoA <15% sand —— Wal-qraded gravel with cky
<X% pls No. 200 <15% pha Ne. 200 Sit Agmvel > %sand 10% fines 215% sand Wol-qraded gravel with cly and eand
ML 15-25% plu Ne. NOQA” mnﬁw m_d“M HM” sﬁ mSan_ fines = ML ar W — GP—GM A <15% sand —— Poorly—groded gravel with sit
% ot % | A_w__x ._ma . " _—maz Poory gradad A 215% sand — Poorly groded grve wih et and sond
fand 2/ QeI rive ndy i fines = CL or CH — GP—GGC <15% sand ——— Foorly graded gravel with clay
>30% plua grave ndy sit vith gra ~
La Ne. 20 215% gravel Sandy ik vith gravel 215% sad ——— Poorly grodkd graval wih clay and sand
% sand <% ﬂdé_AM <19% somd Gravelly silt GM
>15% aond Cravell st with eamnd \ fines = ML ar VM /Mw” - M“w T e
%W grovel 50
>15% finea fines = CL or CH GC <15% sand Claysy gravel
<30% phs No. 200 <15% pha Ne. 200 Fat clay — .
~ 1525 plus No. 200 % sand 3% growl — Fat cloy vih aerd 213% sand Qlayey gravel with sand
CH % sond <7 gmvel —= Fot cloy with gravel
% sand 2% Q.Em_AM <15% groval Sandy fot <oy
2307 plia No. 200 A 215% grovel Sondy fot dloy with grava 5% fi Well-groded SW <15% gravel Wel-greed 3and
% snd <% groval— <15% sund Gravely fat cy N . T Si5% gl Welqroded. und vith grvel
>15% aand —— Gravelly fat cky with sand
Poorly groded SP — <15% grovel ——= Poorly groded sond
<307 phs No. 200 < <I5% pks No. 200 Elastie slt 2158 qrvel ——— Poorly graded sand with qrovel
15-25% plus Ne. mocA % sand 3% gravel —— Blastic et with sand fines = ML ar WH ——— WQIWZA <15% qrovel Wel-graded aond with sik
MH % 3 <% gravd — Ekastic sit with grovel Wall-graded A 215% grovel Wel~graded 3und with aik ard gravel
% sand >% ﬂz,_Am <15% gravel Sandy elostic ait SAND fines = CL or ¢H —— SW=SC < <15% qrovel Wel-qraded aand with clay
>X7% phs Ne. 200 A 215% grovel Sandy clostic sit with gravel %sand > Zgrovel 10% fines 215% grovel ———= Wel-graded sond with doy ond gravel
% gand <% Q.Em_AM <15% somd Gravelly doslic sik - _ _ .
>15% sod —— Growelly dosic sik with sand — A fines = ML or W ——— SP—SM <z Mw“ MH_ — ﬁﬂ NH_“_ H&_ﬁ_ M.H —
oarly grodal = I
Note | — Percentages are bused on eshmohng amounts of fines, sand, and gravel te the nsarest 5%. fines = CL or G SP=SC ~ .Mw“ “ﬁ" Hﬂw “H“ ﬁ “ﬁ M”« —
Figure 1a: Flow Chart for |dentlfying Inorganic Flne—Gralned Sefl (50% or more fines) fines = ML or W SM <I5% qrovel Sty aand
\ s /w_ma qrovel Sity 3aml with gravsl
>15% fines fines = CL or CH <15% grovel Cloyay sond
/.N._mﬂ qrovel —— Cloyey sond with grovel
Nola 1 — Percaentages ore based on estimating omounis of fines, sand, and gravel te the nearsst 3%.
Figure 2: Flow Chart for Identifying Coarse—Grained Soils (less than 50% fines)
GROUP SYMBOL GROUP NAME
<30% plus Ne. 200 AH <15% plus Ne. 200 Orgunk soll
15-25% plus No. pcoAx sad % gravel — Organic sol vith sond
OL/0H % sad <% gravel — Orgunic ol vkh gravel

% sond D% EQS_AH <15% gravd Sondy organic soll
>30% pus No. 200 A >15% gravd ——= Sondy orgonic sal with grovel

% sond <% maS_AH <15% sand Cravely orgonle sofl
215% sond Gravely orgonic sall wvkh sond
Note 1 = Percenlages are based on estimating amounts of fines, sand, ond grovel to the nearest 5%,

Figure 1B: Flow Chart for Identifying Organic Fine—Grainad Sail Amoun or mnore 4._:9&




Appendix D - Site photographs

35



Photo 1. University Ave. southbound. Overhead powerlines along west side.

Photo 2. Pier 3 Pen test in progress. Suspended conduits visible. Chena River flow is to the right.
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Photo 4. North abutment. Conduits overhead. Erosion under cap.
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