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GEOTECHNICAL DESIGN REPORT
WESTERN AVENUE SANITARY SEWER
AND STREET CONSTRUCTION
GRANTS PASS, OREGON
1.0 INTRODUCTION
This report presents results of our geotechnical evaluation for the proposed routes for this
sewer and street upgrade. The project route winds along several roadways in the west
end of Grants Pass, Oregon. Please see Figure 1, Vicinity Map for the route location.
The purpose of the investigation and report was to evaluate the varying soils conditions
along the route. The data gathered was used to provide design recommendations for new
sewer line trenches adjacent to other backfilled trenches, reconstruction of a portion of
Western Avenue, construction of a new section of Leonard and overall sewer line
excavation and installation.

2.0 SITE AND PROJECT DESCRIPTION
2.1 SITE DESCRIPTION
The project route varies from flat land on the south and central portions to moderately
steep at the north end. The route begins near the north end of western at the RR easement
and then extends along Western, Jordan, Leonard, “G” Street, Western again, Bridge
Street and Spruce Street, to near the NW corner of the Grants Pass Water Reclamation
Plant property. Most of the area has paved streets with only a section of Leonard that is
currently a private crushed rock road/driveway.
The lower areas of the route are generally underlain by loose to medium dense silty Sand
and gravelly silty Sand over denser Gravels at about 10 to 12-foot depth. This would
generally extend northward to the foothills, where subsurface conditions consist of
decomposed granite over weathered, hard granite rock. In the past, ground water levels
in this area of Grants Pass would usually vary from 8 to 10 feet in the flat areas to much
greater depths in the granitic hills (some isolated perched water zones above 10 feet could
be present).
2.2 PROJECT DESCRIPTION
The subject project consists of several separate items. The route begins on Spruce Street
near Brownell Avenue on the south end. It continues north along Spruce to Bridge
Street, then north to Western, north on Western to “G” street, then west on “G” to
“Leonard”, then north on a private crushed rock road aligned with Leonard. This
connects to Leonard at the Leonard and Jordan Avenue intersection. From there, it runs
east to Western, here it turns north on Western and runs to near the RR easement.
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Another section extends from the intersection of Western and Jordan, east along Jordan to
Belinda Court. There are also sections of work along “I” street for 1 block west of
Western, for about 1 block west from Western along the alley between “K” and “J”
streets and for about half a block east of Western along “I” Street. Plan and Profile sheets
of the route where our borings are located are enclosed in Appendix A.
The primary purposes of our study focused on the following specific items for portions of
the route (as requested by the City):
1. Verify subsurface conditions and what impact the soils, the groundwater and old
trench backfill will have on trenching for the new sanitary line. This is for the
route between the south end of Western to the intersection of Western and “G”
Street.
2. Excavation difficulty in the area near Jordan and Leonard where the new sanitary
line is “deep” and likely will be embedded into dense, weathered granite.
3. Groundwater and soil impacts to trenching along the entire route.
4. Design for reconstruction of the asphaltic concrete paving along Western Avenue,
between Bridge Street and “G” Street.
5. Other items which we encounter and determine that could impact the design
and/or construction of the project.

3.0 FIELD EXPLORATION
On June 5 and 6 and August 30 and 31, 2018, Supervisory Technician, Aaron Reeser, our
drilling crew and flagging crew, visited the site to accomplish the subsurface
investigation. A total of 17 exploratory borings were accomplished to depths between
4.0 feet and 13.2 feet with our ATV-mounted, solid stem auger drill rig. Locations of
these borings are shown on Figures 2 through 4, Air Photo with Boring Locations. They
are also presented on the Plan and Profile Sheets for the projects, located in Appendix A.
Twelve (12) of the borings had piezometer stand pipes with locking covers installed for
use in taking future groundwater readings. Borings were advanced with sample
collection and Standard Penetration Testing (SPT) at various depths.
Standard Penetration Testing (SPT) was accomplished in each boring. This entails
driving a 1-1/2-inch I.D., 2” O.D. steel split spoon sampler by dropping a 140-pound
weight for a 30-inch drop. The total number of blows it takes to drive the sampler the
last 12 inches of an 18-inch drive is called the SPT N-value. These can be correlated
with soil density and strength parameters from testing on thousands of other projects.
Mr. Reeser and his drilling staff identified the exploration locations away from located
utilities, logged subsurface soils and water conditions and obtained soil samples for
transport to our laboratory. Visual classifications of the soils were made in the field and
are presented in the Boring Logs in Appendix B, at the end of this report. All borings
were backfilled with hole plug, minor crushed rock and cold patch asphalt at the top. The
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areas were left clean of most soil debris. Please note that in the logs, soil changes are
depicted as distinct layers, while in nature they may be more gradual.

4.0 LABORATORY TESTING
Soil samples were tested for natural moisture content. They were also observed in the lab
to help verify subsurface soils conditions in the borings.

5.0 SUBSURFACE CONDITIONS
5.1 SOIL
The subsurface conditions encountered were reasonably similar to what would normally
be found in this area of Grants Pass. All borings encountered very loose to medium
dense, silty Sand or Sand below the AC section. This changed to fine gravels and sand at
between 8 1/2 and 9 1/2 feet in several borings. B-3 encountered the gravels at 4 1/2 feet.
B-10 and B-18 encountered weathered, decomposed granite rock. This increased in
density to very dense, weathered granite.
5.2 GROUNDWATER
Groundwater can have significant adverse impacts on construction trenching for this
project. Therefore, knowing what water levels to expect during the year will help in final
design and planning of the construction schedule and potential need for dewatering along
the route. To help with such planning, we installed stand pipe piezometers (in which
water level readings can be made) in twelve (12) borings. The data obtained to date is
given below.
Table 1: Piezometer Data
Boring

Depth of Piezometer (ft)

Date

B-1
B-2
B-3
B-4
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-17

11.3
9.8
8.4
9.3
7.0
13.0
8.8
8.7
8.8
8.8
9.0
8.0

7/24/18
7/24/18
7/24/18
7/24/18
7/12/18
7/24/18
9/19/18
9/19/18
9/19/18
9/19/18
9/19/18
8/31/18
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Water Level (ft)
11.3
9.7
6.1
9.0
3.5
10.7
5.3
6.3
6.2
6.7
4.9
Wet
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A free groundwater surface was encountered at the elevations in the borings listed above.
The shallowest water level was 3.5 feet in B-9 near the intersection of “G” Street and
Leonard. This boring is downslope of the GPID irrigation canal. Water will likely be
very shallow between B-9 (located upslope of “G” Street) and the canal. It is also likely
that the area adjacent to “G” Street in this area also has high groundwater as shown with
a water level of 4.9 feet in B-15. However, these relatively shallow water depths also
continue along Western Avenue at 5.3 feet to 6.7 feet in B-11 to B-14
Based on the time of year the borings were drilled, it is likely the water levels (with the
exception of B-9 and possibly B-15, which are likely influenced by water from the
irrigation canal, which is only full mid-May to mid-September) have dropped from the
highest levels, likely earlier in the spring. The piezometers that were installed will allow
us to take water level readings in the future after large rainfall events and during the
winter months to help determine how water levels change during wetter months of the
year.
CAUTION: Based on the rise in water levels in other areas of this part of Grants Pass it
should be assumed levels along the route will rise 2 to 3 feet above those in the summer.
Note: Due to the high groundwater found in B-9 and B-3, we strongly recommended
additional borings with piezometers be accomplished. This was approved by the City and
Borings B-11 thru B-18 (not B-16) were then drilled.
5.3 EXISTING ASPHALT ROADWAY SECTION IN WESTERN AVENUE
A total of four (4) borings, B-5, B-6, B-7 and B-8 were accomplished specifically to
evaluate Western Avenue for Asphaltic Concrete pavement rehabilitation or replacement
between Bridge and “G” Streets. These found the following conditions.
Table 2: AC Sections
AB
Boring
Subgrade
(in.)
12
Loose, Si, Sa
B-5
3
3/4" & 1/2" minus
N=10
7 1/2
Loose, Sa w/ Gr
B-6
2
3/4" minus
N=10
4 1/4
Med Dense Sa w/ Gr
B-7
1 3/4
3/4" minus
N=13
6 1/2
Loose, Sa w/ Gr
B-8
1 3/4
3/4" minus
N=11
AC = Asphaltic Concrete
AB = Aggregate Base Rock
Sa = Sand; Si = Silt; Gr = Gravel
3/4" & 1 1/2" minus = Crushed Rock
AC
(in.)
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These materials and thicknesses will be used in the Asphaltic Concrete evaluation and
design section later in this report.

6.0 CONCLUSIONS
In our professional opinion, based on our field investigation along the route, conditions at
the site should not preclude construction of the project. However, some of the following
issues could present challenges.
1. Very loose to loose, silty Sand along much of the new sanitary line location will
collapse in trenches; especially when wet. This can cause significant trench
widening.
2. Soft/loose subgrade for support of the new AC section along Western.
3. Groundwater above the bottom of the trench during wetter periods of the year can
cause trench collapse. Some areas will have high water levels which will cause
trench collapse and widening.
4. Moderately dense to dense weathered granite in B-10, B-17 and B-18 indicate a
large excavator will be required to excavate the trench in this area of the project.

7.0 TRENCH STABILITY COMMENTS
Design recommendations will be described for each general section of the project
separately. Then general recommendations which pertain to utility trench excavation and
backfill will be provided.
7.1 SUBSURFACE CONDITIONS
All borings encountered loose (some changed to medium dense) silty Sand and Sand
within the depth of the proposed sanitary trench. Conditions found along the route were
as listed below.
Table 3: Boring Locations and Soils Conditions
Boring
Along Spruce Street
Spruce 70 ft. N. of Brownell Ave.
STA 36 + 10; 1621 Heather
B-1
6 ft. W. of E. Curb
See Sheet 4, App. A*
Spruce 280 ft. S. of Rogue River Ave.
STA 40 + 40; 1115/1119 Spruce
B-2
11 ft. W. of E. Curb
See Sheet 5, App. A*

Boring
Depth
(ft.)

Trench
Depth (ft.)

Groundwater
(ft.)

Soils Conditions

12.2

10.0

11.3 (6/5/18)
11.3 (7/24/18)
Dry (9/19/18)

Very Loose to Loose,
Si, Sa w/ Gr & Cbl

10.0

8.0

Dry (6/5/18)
9.7 (7/24/18)
Dry (9/19/18)

Very Loose to Loose,
Si, Sa
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B-3

B-4

B-5

B-6

Spruce 150 ft. N. of Rogue River Ave.
STA 45 + 00; 935 Spruce
4 ft. W. of E. Curb
See Sheet 6, App. A*
Spruce 70 ft. S. of Bridge St.
STA 49 + 20; 1467 Bridge
3 ft. W. of E. Curb
See Sheet 7, App. A*
Western 85 ft. N. of Bridge St.
STA 10 + 85; 659 Western
3 ft. W. of E. Curb
See Sheet 8, App. A*
Western 250 ft. S. of “K” St.
STA 16 + 00; 620 Western
13 ft. W. of E. Curb
See Sheet 10, App. A*

6.5

6.2 (6/5/18)
6.1 (7/24/18
6.5 (9/19/18)

Very Loose to Med.
Dense,
Si, Sa w/ Gr Below
4.5’

9.5

6.0

9.15 (6/5/18)
9.1 (6/20/18)
9.0 (7/24/18)
9.3 (9/19/18)

Very Loose, Wet
Sa

4.25

6.5

4.0

6.0

9.0

NA

NA

Loose to Med. Dense
Si Sa & Sa w/ Gr

Loose
Sa w/ Gr

B-7

Western 65 ft. N. of “J” St.
STA 22 + 60; 411 Western
13 ft. W. of E. Curb
See Sheet 11, App. A*

4.0

6.5

NA

B-8

Western 60 ft. S. of “G” St.
STA 29 + 15; 203 Western
3 ft. W. of E. Curb
See Sheet 13, App. A*

4.0

8.0

NA

Loose to Med. Dense
Sa w/ Gr

Boring
Depth (ft.)

Trench
Depth (ft.)

Groundwater
(ft.)

Soils Conditions

9.0

6.0

Wet (8/30/18)
5.3 (9/19/18)

Soft Sa Cl

9.0

6.0

Wet (8/30/18)
6.3 (9/19/18)

Soft Sa Cl w/ Gr

9.0

7.0

Wet (8/30/18)
6.2 (9/19/18)

Stiff Sa Cl w/ Gr

9.0

8.0

Wet (8/30/18)
6.7 (9/19/18)

Loose Si Sa

Med. Dense to Loose
Sa w/ Gr

Along Western Avenue
Boring

B-11

B-12

B-13

B-14

Western 230 ft. N. of SW Bridge St.
STA 12 + 85; 655 Western
3 ft. W. of E. Curb
See Sheet 9, App. A*
Western 125 ft. S. of SW “K” St.
STA 17 + 20; 607 Western
2.5 ft. W. of E. Curb
See Sheet 10, App. A*
Western 30 ft. S. of SW “I” St.
STA 17 + 80; 404 Western
3 ft. W. of E. Curb
See Sheet 12, App. A*
Western 50 ft. S. of SW “G” St.
STA 28 + 75; 203 Western
2.5 ft. W. of E. Curb
See Sheet 13, App. A*
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Along SW G Street
Boring

B-15

SW “G” St. 200 ft. W. of Western St.
STA 7 + 10; 1717 SW G
2.5 ft. W. of E. Curb
See Sheet 14, App. A*

Boring
Depth
(ft.)

Trench
Depth (ft.)

Groundwater
(ft.)

9.0

6.0

5.0 (8/31/18)
4.9 (9/19/18)

Boring
Depth (ft.)

Trench
Depth (ft.)

Groundwater
(ft.)

Soils Conditions

4.0

3.5 (6/5/18)
3.5 (6/22/18)
3.5 (7/24/18)
3.4 (9/19/18)

Loose to Med. Dense,
wet Si, Sa

13.2

16.0

11.3 (6/22/18)
10.7 (7/24/18)
Dry (9/19/18)

Med. Dense to Very
Dense,
Si, Sa / Cl Si and Sa

9.0

6.0

Wet (8/31/18)
Dry (9/19/18)

Med. Dense,
Sa Si

5.2

8.0

Wet
(8/31/18)

Med. Dense to Very
Dense,
Si, Sa / Cl Si and Sa

Soils Conditions

Loose, Si Sa

Along Projected Leonard Street
Boring

B-9

B-10

Leonard St./ Unimproved Driveway
20 ft. N. of “G” St.
STA 0 + 55; Empty Parcel
8 ft. E. of Center Line of Leonard
See Sheet 15, App. A*
Leonard St. at Jordan St.; Corner
STA 5 + 35; 8 ft. to MH
15 ft. E. of Curb; 18ft. N. of Curb
See Sheet 15, App. A*

Along North End of Western Avenue
Western 60 ft. N. of Jordan St.
STA 50 + 55; 65 Western
B-17
2.5 ft. W. of E. Curb
See Sheet 17, App. A*
Western 350 ft. N. of Jordan St.
STA 54 + 55; 35 Western
B-18
3.5 ft. W. of E. Curb
See Sheet 18, App. A*

7.2

*Stationing and addresses along the route are presented on the Plan & Profile sheets
contained in Appendix A
**See Boring Logs in Appendix B for full soils descriptions
NA = Piezometer was not installed.
Distances are approximate
Note: As discussed earlier, groundwater levels can be influenced by the time of the year.
The areas downslope of the irrigation canal will have high groundwater due to seepage
out of the canal. The canal is usually filled in mid-May and empty in mid-September of
each year. Out in the flat areas of the site higher groundwater is typical farther north and
closer to Lincoln Avenue, where winter groundwater levels can be as high as 4 to 5 feet
below the surface. Other areas can have water as high as 5 to 6 feet below the surface.
These higher groundwater levels can have significant adverse impacts on open trench
excavation and backfill when construction takes place during the wetter months of the
year.
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7.2 IMPACTS ON TRENCHING
Impacts on trenching from groundwater and very loose to loose, sandy soils will be wall
collapse and trench widening at many locations. Based on the very loose soils
encountered at the bottom of B-1, full depth of B-2 and B-4. It is likely that trenches in
such very loose soils could slough away to slopes of 1H:1V or somewhat flatter. This
could result in trench widths at street level of 14 feet to 26 feet. Such widening could be
influenced by old trenches if they are nearby. However, backfill in the old trenches will
likely have similar densities of that found in native soils. Therefore, trench widening
would likely be similar. Cut slopes in this area should be sloped at 1H:1V. See Sheets
XS1 and XS2.
On Western between Bridge St. and “G” St., B-11 thru B-14 all had very loose to loose,
silty Sand or softy sandy Clay. These soils with water levels at 5 to 6 feet below the
street will collapse at 1H:1V or flatter along this entire section. We believe an
appropriate cut slope for the trench along Western is 1H:1V or flatter. However, below
the water level it should be 1.5H:1V. Trench top widths could be as wide as 22 feet to 26
feet. See Sheets XS2 and XS3.
Near B-15 and B-9, where the ground water is so shallow (4.9 feet to 3.9 feet) and some
of the N-Values were below 10, trenches in this area could flatten to between 1.0H:1.0V
to 1.5H:1.0V. This should extend from near the upslope side of the irrigation canal to
some distance east along “G” Street. The trench could widen to between 19 and 26 feet,
depending on the water depth, almost to Western. See XS3 and XS4.
B-10, at the corner of Leonard and Jordan, and B-17 and B-18 at the north end of
Western, had variable soils in the upper 2 to 5 feet. Then soils were generally very stiff
or dense. Therefore, predicted overall side slopes would be 0.5H:1.0V. With a trench 16
feet deep, top width could be as wide as 24 feet. Workmen would have to be protected if
entering the trench, but the trench walls may not collapse. See XS4 and XS5.
Table 4: Estimated Trench Top Widths
Location
Approximate Slope Top Width (ft)
B-1 to B-4
1H:1V*
14 to 26
B-11 to B-14
1H:1V*
22 to 26
B-9 and B-15 1.0H to 1.5H:1.0V
15 to 26
B-10 and B-18
0.5H:1.0V
10 to 24
*Could flatten to 1.25 to 1.5H:1V with water levels high in the trench.
Discussion and Cautions. Determining to some degree of certainty, the likely width of
trench widening based on drilling data is very difficult. Drilling data (such as SPT Nvalues) can indicate a very loose state. However, apparent and real cohesion in the soil
can impact the trenching and keep the trenches standing at steeper slopes than
anticipated. There also can be changes in soils and groundwater conditions at points
between borings. These differences can have an impact on the trench widening that will
be unknown until all areas of the trench have been excavated.
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Note: Many times when a trench is excavated it will stand with near vertical walls.
However, when the soils are loose and wet these soils can collapse almost full height of
the trench walls after they stand for a period of time. Therefore, care must be taken to
ensure that workmen are protected at all times when entering the trenches. Also, standing
water in the trench will cause significant collapse in such loose soils. Suction well points
will likely be required to keep water levels at least 3 feet below the bottom of the
excavations.
Construction Staging. Many times heavy machinery, construction materials and trench
spoils will be piled up adjacent to excavated trenches. In those areas where the soils were
found to be loose and very loose, this must not be allowed. Machinery will likely have to
be close to the top of the trench. The trench spoils, trench backfill and other materials
must be prohibited from being piled within 10 feet of the trenches. This should help
prevent surcharge loads from collapsing trench walls.
Old Trenches. There are old trenches which have been previously excavated and
backfilled within most of the streets along the route. Such old trenches (by observation
of construction techniques between 25 and 50 years ago) usually have been backfilled
with very low compaction. Therefore, these soils would be considered loose. It is likely
some of the borings were drilled into an old trench. Therefore, some of the data could
bias the conclusions listed above. When the new trench is excavated close to these old
trenches, they may collapse full height or near full height to the full width of the old
trench. However, much of the soil encountered along the route was found to be loose.
Therefore, the old trench backfill may not be much worse, if at all, from the loose to very
loose native soils, especially when water levels are elevated up into the depth of
excavation.

8.0 GEOTECHNICAL DESIGN RECOMMENDATIONS
The following recommendations shall be used for the final design and construction of this
project.
8.1 SITE PREPARATION
On most projects this usually consists of clearing, grubbing and stripping of the organics.
This will only be needed on a small portion of the project. The remainder will require
saw cutting and removal of the asphalt surfacing. The removed asphaltic concrete cannot
be used as fill within the trenches.
8.2 UTILITY AND SITE EXCAVATIONS
Utility excavations will be required for construction of the new sewer. The utility
excavations will generally encounter the loose silty Sand and Soil.
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Excavations. Excavators of all sizes should have no difficulty in excavating trenches in
all areas except for near B-10 thru B-18. This area will take large excavators because of
the dense granites. Trench excavations during dry weather should stand for short periods
of time (several hours) in shallow trenches in the soils (less than 4 feet) which are not
subjected to emerging groundwater seepages or surface water. Seepage or wet weather
can cause the soils to cave and slough into the trench. Excavations deeper than 4 feet
could require the use of temporary shoring, trench boxes and/or temporary cut slopes to
protect workmen. The remainder of the trenches could become very unstable, resulting
in much trench wall collapse. We recommend trenches be kept above the water table if at
all possible. If they must go deeper, expect rapid seepage and likely wall collapse. See
the Trench Stability Evaluation in the previous section of the report. Pumping from open
sumps should be able to handle the water in the dense granite areas along Jordan and the
north end of Western. Where rapid seepage and high water levels will cause wall
collapse, suction well points will be required. However, to help decrease sloughing and
caving in trenches, construction in the drier weather periods and staying above the water
bearing zone is highly recommended. Workmen must be protected at all times in or
around trenches.
Note: We strongly recommend the City have additional water level readings be taken
into the wet winter months. This will help determine how high water levels can rise.
Temporary Cut Slopes. Temporary cut slopes will have to be cut at between
0.66H:1.0V to 1.5H:1.0V as discussed earlier. During wet weather, the contractor must
be prepared to flatten temporary cut slopes in the soils to 1-1/2H:1V or flatter in most
areas.
Please note, that while we have commented on the anticipated stability of the soil in
trenches and cuts, we are not responsible for job site safety. The contractor is at all
times responsible for job site safety, including excavation safety. We recommend all
local, state and federal safety regulations be adhered to.
8.3 UTILITY LINE RECOMMENDATIONS
Below we have provided general recommendations for utility construction for the project.
Recommendations are based upon observations from our field investigation and
experience on other projects in the area. However, these are not intended to replace
standards of the City of Grants Pass that must be used in the right-of-way.
Trench Excavation. As discussed earlier, all soils encountered should be able to be
excavated with most sizes of excavators (except by B-10). Trench excavation should be
relatively easy in most areas of the site. Sideslopes can ravel and slough in these soils.
Therefore, trench boxes will be required. Trenches that penetrate the water bearing layer
will likely experience large sidewall collapse. Anticipated trench widths are given in
Section 7.
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Trench Backfill and Compaction. The new utility lines will require trench backfill and
compaction along the entire alignment. The pipes or conduits need to be adequately
supported and the trenches need to be backfilled and compacted properly to prevent
subsidence of the surface or damage to utility lines or the potential overlying pavement
section. The on-site Sand soils will make good backfill if the moisture content is not too
high. A crushed rock such as 3/4” minus or small size jaw-run shale, usually work well
and are recommended for this project.
In our experience, utility trench backfill has been the source of the majority of postconstruction fill settlement problems in paved areas. They are also areas which cause
early pavement failure due to inadequate subgrade support.
Pipe Bedding. The bottom of the trench must be shaped out of acceptable bedding
materials (refer to manufacturer’s recommendations) to fit the pipe base prior to
placement of the pipe. It is critical to the long-term performance of the pipe that the
bottom and haunches be fully supported by a dense bedding which decreases pipe
distortion from load. The site material is typically not acceptable for pipe bedding due to
difficulty to compact this material in trench areas and likelihood it may not provide a
dense firm base that can be shaped to the curve of the pipe. Finer crushed rock materials
(such as 3/4-inch minus crushed rock to 1 1/2-inch minus crushed rock) usually provide
the best bedding material.
Pipe bedding shall be compacted to 95% of ASTM D-698 (Standard Proctor) or to that
which is specified by the pipeline designer. Cement-treated pea-gravel or sand/cement
slurry (with at least 200 pounds of cement per cubic yard) will solidify and would
typically not require compaction after placement and makes good bedding material. Care
must be taken to make sure the pipe does not “float” up in the fluid mix prior to it
“setting”.
Pipe Zone Material. All of the lines shall be backfilled around and to approximately
12-inches (more, if required by manufacturer) above the pipe with an acceptable “pipe
zone” material. This may consist of finer crushed rock, cement-treated pea gravel,
sand/cement slurry, coarse sand with fine gravel, or other material acceptable to the client
and pipeline designers. The sand and sandy on-site soils would likely be acceptable if
moisture contents are not too high and large gravels and cobbles are not present. The
pipe zone material shall be well compacted on each side of the pipe, and to at least 12
inches above the pipe. Mechanical means will typically be required to densify these
materials to the required densities (unless a cement-treated material is used).
Density requirements for “pipe zone” backfill shall be per the manufacturer’s
specifications for the type of pipe being used (we recommend using 95% to 97% of
ASTM D-698). Care shall be taken when compacting close to and immediately above
the pipe so as to not damage the pipe.
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General Trench Backfill. Above the “pipe zone” the backfill materials would typically
consist of any compactable material that does not have excessive voids (such as gapgraded large gravels and cobbles), organics, expansive clay, debris or other deleterious
material. Crushed rock, jaw-run shale and sand and gravel works well for general trench
backfill. If they can be compacted to specified densities the on-site materials could be
used for general trench backfill. This should be compacted to at least 97% of ASTM D698 (Standard Proctor).
Where laterals of any kind, or valuing, extend away upward from the lines, we
recommend the trench areas adjacent to these items be backfilled with the “pipe zone”
backfill materials. This will prevent the larger pieces of other backfill materials from
damaging the valves and/or other equipment.
We strongly recommend that all general trench backfill be placed and compacted in the
same manner as for general Structural Fill. Trench backfill beneath asphalt pavements
shall be compacted to at least 97 percent of the maximum dry density, as determined by
ASTM Test Method D-698 (Standard Proctor) for all areas except the bedding material
and pipe zone fill. Trench backfill in landscape areas, that are not part of a cut or fill
slope, may be compacted to at least 94 percent of the maximum dry density.
8.4 STRUCTURAL FILL PLACEMENT AND COMPACTION
8.4.1 Beneath Roadways and Sidewalk Areas
Structural Fill is defined as any fill placed and compacted to specified densities and used
in areas that will be under roadways, structures, driveways, sidewalks and other loadbearing areas or that will create fill slopes. It appears that the roadways and sidewalks
could have structural fill below them to attain final grades. The fill must be placed and
compacted correctly for proper long-term performance.
Structural Fill Materials. Ideally, and particularly for wet weather construction or in
trenches with seepage, structural fill shall consist of a free-draining granular material
(non-expansive) with a maximum particle size of four inches (except in pipe zone). The
material shall be reasonably well-graded with less than 5 percent fines (silt and clay size
passing the No. 200 mesh sieve). During dry weather and where no seepage is present,
any organic-free, non-expansive, compactable granular material, meeting the maximum
size criteria, is typically acceptable for this purpose. Locally available crushed rock, jawrun crushed "shale" (low-grade rock) and good quality sandy Decomposed Granite (no
clay) have performed adequately for most applications of structural fill. Note: The
native soils could be used as fill beneath all exterior paved or crushed rock areas. This
assumes they are placed and compacted during dry weather and proper compaction could
be attained. Based on our experience on other projects in this area, this will not be
possible during wet weather or where seepage is likely entering the trenches.
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Structural Fill Placement. All Structural Fill shall be placed in horizontal lifts in the
dry, not exceeding 8 inches loose thickness (less, if necessary to obtain proper
compaction) for heavy compaction equipment and 4 inches or less for light and handoperated equipment. Each lift shall be compacted to the densities as specified above.
Mechanical means must be used to compact all trench backfill. Water settling and
“jetting” is not allowed.
To facilitate the placement and compaction process, the earthwork contractor shall place
and compact fill materials at or very near their optimum moisture content for compaction.
If fill soils are too high on the wet side of optimum, they can be dried by continuous
windrowing and aeration or by intermixing lime or Portland Cement to absorb excess
moisture and improve soil properties. If soils become dry during the summer months, a
water truck should be available to help keep the moisture content at or near optimum
during compaction operations.
Nuclear Density Testing of Fill. Field density testing by nuclear density gage would be
adequate for verifying compaction of 2-inch to 3/4-inch minus crushed base rock, sand
with fine gravel, sandy Decomposed Granite and other materials 2 inches or smaller in
size. Therefore, typical % compaction specifications as discussed earlier in this report
would suffice. Testing should be accomplished in a systematic manner on all lifts as they
are placed. Testing only the upper lifts is not adequate.
Fill Placement Observation and Testing Methods. The required construction
monitoring of the structural fill utilizing standard nuclear density gauge testing and
standard laboratory compaction curves (ASTM D-698 specified) is applicable to
materials 2-inch size and smaller. Larger (2-1/2” or above) jaw-run “shale” or crushed
rock do not yield consistent results with this type of testing. The high percentage of rock
particles greater than 3/4’s of an inch in these materials causes laboratory and field
density test results to be erratic and does not provide an adequate representation of the
density achieved. There is also a higher likelihood of segregation with the larger
materials which will make density test results erratic. Therefore, construction
specifications for this type of material are recommended to specify method of placement
and compaction coupled with visual observation during the placement and compaction
operations and proofrolling of lifts, where available, instead of nuclear density testing.
Observation of Fill Placement. For these larger rock materials, we recommend the 8inch lift (after being “worked in”) be compacted by a minimum of 3 passes with a heavy
vibratory roller. One “pass” is defined as the roller moving across an area once in both
directions. In trenches too narrow for rollers, large vibratory hoe paks on larger
excavators shall be used in an overlapping pattern. The placement and compaction shall
be observed and verified by our representative or by a knowledgeable representative from
the City. After compaction, as specified above, is completed the entire area should be
proofrolled with a loaded dump truck or proof packed by the hoe pak to verify density
has been achieved. All areas which exhibit movement or compression of the rock
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material more than 3/8-inch, under proofrolling or penetration by the hoe pak, shall be
reworked or removed and replaced as specified above.
8.4.2 Non-Structural Fill
Any waste soil, organic strippings or other deleterious soil would be considered nonstructural fill. These materials may make reasonable landscape soils and lawn topsoil
material. This material may be placed in landscape areas and waste soil areas such as
berms with slopes at 3.5H:1.0V or flatter. It should not be placed under structures,
sidewalks, roadways, parking areas or as part of a structural fill slope. It is recommended
that when these soils are used they be given a moderate level of compaction (92 percent)
to help seal them from surface water and to help maintain stability.
8.5 ASPHALTIC PAVEMENTS
It is our understanding that wide areas where AC is removed from trenches and most of
Western Avenue will be repaved with Hot Mix Asphaltic Concrete (HMAC) paved
surface. Western Avenue will be completely reconstructed. The following sections
provide recommendations for asphaltic concrete section design and construction.
8.5.1 Pavement Subgrade & Traffic Loading
The subject site is typically underlain by loose, silty Sand soils. These soils will provide
poor support for the asphaltic concrete paving. Therefore, the AC areas may need a
thicker crushed rock layer than normal. This is especially true in the Heavy Duty
Pavement areas such as Bridge Street and “G” Street. In areas where trench backfill
consists of crushed rock or properly compacted Decomposed Granite, higher R-Values
could be used in design of the wide AC patches.
We used the tested CBR-value for similar soils from other sites, for design of the asphalt
sections.
The R-Values used in design are as follows:
Native Loose Silty Sand/Sand
R=8
Compacted Select Decomposed Granite
R = 20
Compacted Crushed Rock (min 16 inches) R = 60
The following asphalt sections were designed utilizing a Crushed Rock Equivalent (CRE)
method. Sufficient thickness of asphaltic concrete and rock materials are used to provide
the computed crushed rock equivalent needed to protect the subgrade and successive rock
layers from anticipated traffic loads.
We anticipate the traffic loading to consist of autos, pick-ups, heavy delivery trucks,
occasional trash trucks and numerous heavy trucks for the side streets. Traffic will be
much heavier for Bridge and “G” Streets. The following portions of the project shall use
the Traffic Indice (TI) as listed. The TI values are based on the anticipated traffic
numbers, axle loads from trucks and for a 20-year life.
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Table 5: Traffic Indices
Project
Traffic Index
Area
(TI)
Heavy Duty
9.0
(Bridge and “G”)
Standard Duty
7.0
(Other Streets)
The successful performance of pavement structures is a function of subgrade material
properties, traffic conditions, drainage conditions, the pavement material properties and
design, careful construction, and ongoing maintenance.
8.5.2 Asphaltic Concrete Pavement Design
We have designed the pavement sections using the Traffic Indices (TI) listed above.
Based on these TI’s and R-values of 8, 20 and 50 for the subgrade, 60 for 4” minus
subbase and 80 for 3/4” or 1” minus aggregate base, we have computed asphalt design
sections (utilizing the Crushed Rock Equivalent Method) with the following results.
Patching Area Opened up for Trenching. These areas will vary in width and could
vary in subgrade conditions. Subgrade conditions could generally be compacted sandy
DG or compacted crushed rock. The design sections below are provided for Heavy Duty
AC (Bridge and “G”) and then Standard Duty AC for the other streets with much lower
traffic counts.
Heavy Duty Pavement (TI = 9.0)
R=20
4” AC Type II HMAC
8” AB (3/4” or 1” minus Crushed Rock)
12” ASB (4” minus Crushed Rock or Jaw-Run Shale)
Woven Geotextile Support Fabric (ACF 180 or Equivalent)
Properly Prepared Subgrade Soils
R=50
4” AC Type II HMAC
8” AB (3/4” or 1” minus Crushed Rock)
Crushed Rock Subgrade
Standard Duty Pavements (TI = 7.0)
R=20
3” AC Type II HMAC
8” AB (3/4” or 1" minus Crushed Rock)
8” ASB (4" minus Crushed Rock or Jaw-Run Shale)
Woven Geotextile Support Fabric (ACF 180 or Equivalent)
Properly Prepared Subgrade Soils
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R=50
3” AC Type II HMAC
6” AB (3/4” or 1” minus Crushed Rock)
Crushed Rock Subgrade
ALTERNATE: Cement Treated Subgrade.
When the entire AC area will have cement treated soil (Sandy DG, 5% cement) at least
16 inches deep, the following reduced asphaltic concrete sections may be used.
Heavy Duty Pavement (TI = 9.0)
4” AC
2” AB (3/4” or 1” minus Crushed Rock) Leveling Course
Cement Treated Subgrade (5% cement)
Standard Duty Pavement (TI = 7.0)
3” AC
2” AB (3/4” or 1" minus Crushed Rock) Leveling Course
Cement Treated Subgrade (5% cement)
8.5.3 Western Avenue Reconstruction. Almost the entire asphalt surfacing of
Western between G and Bridge Streets has severe cracking due to subgrade failure. See
Photos in Appendix C. Our investigation found that much of the roadway had an inferior
(thin) Asphaltic Concrete Section. Therefore, failure was inevitable over a lengthy life
cycle. Therefore, Western Avenue between Bridge Street and “G” Street may have the
asphalt section reconstructed. This could be accomplished by one of the following
methods.
1.
2.
3.
4.

Full Asphaltic Concrete overlay
Remove AC, Cement Treat Subgrade, place AC Surfacing
Full Depth Reclamation, 16 inches Deep, Remove Material, place AC Surfacing
Full Removal to 23” Deep and Replace with new AC Section

Using Two Different AC Sections. It is also possible to use two different sections or
reconstruction sections; 1) for the wide area of the trench work and 2) on either side of
the trench area. This is viable because the trench top width could be 12 to 20 feet wide
and will have a very good subgrade on which to place the AC section.
The areas outside of the trench repair may use one of the four (4) methods of
reconstruction listed above.
The area of the trenching could use the AC sections listed above for Patching Area
Opened Up for Trenching.
Using Single AC Section for Entire Width of the Roadway. The four methods for
reconstruction are all based on the least robust AC Section found during our investigation
for B-7 (1.75” AC over 4.25” Agg. Base). Also, we have assumed all areas will have the
loose silty Sand to Sand subgrade soils with R=8 for design.
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Method 1: Full Depth AC Overlay
This method requires the following:
•
•
•

7.5” AC Type II HMAC
Suitable Asphalt Tack Coat
Cleaned and Patched Existing AC

Method 2: AC Removal; Cement Treatment; AC Section
This method requires the following:
•
•
•
•

Remove all Existing Asphalt
Cement Treat 16 inches deep with 5% Cement
2” Leveling Course of 3/4” Minus Crushed Rock
3” AC Type II HMAC

Method 3: Full Depth Reclamation
This method requires the following:
•
•
•
•

Grind up 16 inches deep with AC, Crushed Rock and Subgrade Soils; remove 5
inches.
Till in 6% Cement and Compact to 98% of ASTM D-698.
2” Leveling Course of 3/4” Minus Crushed Rock
3” AC Type II HMAC

Method 4: Full Depth Removal/Replacement
This method requires the following and assumes an R-Value of 8:
•
•

Remove AC, Agg Base and Subgrade Soil to Depth of 23”
Construct New AC Section
3” AC Type II HMAC
8” AB 3/4” to 1” Minus Crushed Rock
12” ASB (4” Minus Crushed Rock or Shale)
Woven Geotextile Support Fabric (ACF 180 or Equivalent)
Properly Prepared Subgrade Soils

Alternate for Method 4
This may be accomplished to decrease the amount of over-excavation and import of
crushed rock.
•
•
•

Remove AC, Crushed Rock and soils to depth of 9 inches.
Cement Treat Subgrade to Depth of 12 inches with 6% Cement.
Construct New AC Section
3” AC Type II HMAC
6” AB (3/4” to 1” Minus Crushed Rock)
Cement Treated Subgrade
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8.5.4 General Recommendations
Subgrade Preparation. Subgrade preparation should begin with removal of debris and
loose and disturbed soils. All debris and organic material should be disposed of properly
and is not permitted as subgrade or fill material.
The subgrade should be shaped to a uniform surface running reasonably true to
established line and grade described in the contract documents. Areas so specified earlier
in the report must be redensified, backfilled with structural fill or be cement treated. It is
important that dense, stable conditions of the subgrade be maintained until the subgrade
is covered with the aggregate. Subgrade preparation should include cleaning and
proofrolling (as described earlier in this report) to identify soft and disturbed subgrade
areas.
Soft or loose materials disturbed during the site preparation process, incapable of
achieving the compaction criteria shall be removed to appropriate bearing materials prior
to replacing with structural fill. Where loose or softened subgrade areas are identified,
the area shall be over-excavated and replaced with imported granular fill with less than
10 percent passing the number 200 sieve or compacted DG. At times, very soft
underlying soils will need to be covered with a woven support fabric before the added
structural fill is placed.
It should be noted that in no case should construction trucks be allowed to “run” directly
on top of the subgrade soils until they are covered with rock. This would most likely
result in the disturbance of the subgrade soils due to the heavily loaded vehicles (which
would result in additional over-excavation to remove softened soils). We recommend
covering the subgrade soils with at least 12 inches of crushed rock or “shale” over the
woven fabric prior to light construction truck traffic traversing the area. Therefore,
construction traffic must be carefully coordinated in order to minimize disturbance to the
underlying soils.
Note: Haul Road. It may be necessary, in order to protect the subgrade soils, for
construction "haul roads" to be established in some areas. This would consist of the
woven fabric covered with 18 inches (or more) of subbase or base rock.
Note: These soils will become disturbed if construction traffic "runs" on the site during
wet weather. The contractor must assume some amount of over-excavation and
replacement with rock fill will take place.
Geotextile Fabric Placement. When the subgrade soils have been properly prepared,
some areas will be covered with the woven geotextile support fabric. We recommend a
fabric such as ACF 180 or equivalent. The fabric shall be laid longitudinally with the
roadway. All ends and edges must be overlapped a minimum of 5 and 2 feet,
respectively. Fabric layout shall be such that it “runs” aligned with the lane traffic
directions. Note: If construction will be accomplished in the winter months, this fabric
shall be upgraded to one with a weight of at least 5 oz./yd.2.
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Care must be taken to not damage the fabric. In no case shall track vehicles be allowed
on the fabric. At least 8 inches of rock (18 inches during wet weather) shall be over the
fabric prior to allowing truck traffic in the area. Then the traffic should be light to protect
the subgrade. Be careful not to disturb the subgrade when compacting the rock.
8.6 MATERIALS SPECIFICATIONS
The following materials specifications shall apply to the materials used on this project.
Note: All such materials to be used on the project must be submitted for compliance
testing or review, at least two weeks prior to use at the site.
Aggregate Base Rock (Acceptable for Structural Fill)
• Angular Crushed Rock (3/4” or 1” Minus); R=85 or greater; Well Graded (No
Gaps and at least 60% retained on the No. 4 sieve).
• Exceeds the fracture, durability and sand equivalent requirements outlined in
Section 00641 of the Oregon Standard Specifications for Construction.
• Maximum passing the No. 200 sieve ≤ 5% Total; ≤ 2% Clay Size.
• Compacted to 98% of the maximum dry density as determined by ASTM
D698 or AASHTO T-99.
Aggregate Subbase Rock (Acceptable for Structural Fill)
• Angular Clean Crushed (jaw run) hard “Shale” (4" Minus Jaw-Run) or
Crushed Rock (2" to 4” Minus); R=50 or greater; Angular and Reasonably
Well Graded.
• At Least 60% retained on the No. 4 Sieve.
• Exceeds the fracture, durability and sand equivalent requirements outlined in
Section 00641 of the Oregon Standard Specifications for Construction.
• Maximum passing the No. 200 sieve ≤ 10% Total; ≤ 3% Clay Size.
• During wet weather; passing No. 200 sieve ≤ 5%.
• Compacted to 95% of the maximum dry density as determined by ASTM
D698 or AASHTO T-99; initial lift may not attain 95% due to soft subgrade;
Engineer to decide in the field.
• Care must be taken to avoid very silty subbase that will not support
construction loads, especially when wet (will not meet specifications).
Embankment Fill (Acceptable for Structural Fill During Dry Weather)
• Sandy Decomposed Granite (1/4” minus).
• Reasonably well graded.
• Less than 15% silt and clay.
Note: Some fill materials will be difficult to nearly impossible to compact during wet
weather. The contractor must select the type of structural fill that will be able to be
placed and compacted to specified conditions during the weather conditions that may
take place during the construction schedule.
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Drain Rock (For drainage sections, if used)
• Clean washed rounded or angular openwork drain rock.
• Gradation to be 1/4" and greater, sized to not move into and through
perforations in the pipe.
• 1/4" to 3/4" clean crushed, 3/4" to 1" clean rounded rock, 1" to 2" clean
angular rock are all acceptable.
• Clean means washed rock with NO coating of silt, clay or sand.
Note: All types may be used in all applications of drain rock that are not beneath
Asphaltic Concrete paved areas. In all AC areas angular clean drain rock must be used
for AC support.
Geotextile Filter Fabric
• Non-woven geotextile filter fabric for wrapping drainage sections and
separation of openwork rock from sands or soils fines.
• Meet specifications as per Mirafi 140N or equivalent.
• Overlap all edges at least 24 inches (12" for drainage section envelope).
• Secure in place such that overlaps will not move during covering operation.
Geotextile Support Fabric
• Woven geotextile support fabric designed for separation of crushed rock and
subgrade soil and for rock section support.
• Meet specifications as per ACF180 (or ACF 200 as specified) woven support
fabric.
• Overlap edges at least 2 feet and ends at least 5 feet.
• Align roll lengthwise with direction of traffic in all drive lanes.
• Pull tight full length and keep tight during placement of crushed rock above
fabric.
• Do not drive on the fabric until it is covered with rock.
Perforated Pipe
• 3", 4" or 6" rigid wall, smooth interior perforated pipe.
• Secure all joints with solvent weld glue. DO NOT use only compression push
together fittings.
• Slope to drain per specifications in report or on plan sheets.
• Align perforations in the downward direction.
• Must always be placed within filter fabric wrap unless specifically specified
otherwise.
• Protect from construction traffic until buried at least 2 times pipe diameter
(minimum 8 inches) of angular rock fill.
Asphaltic Concrete. We recommend the project plans and specifications require the use
of Dense Graded Hot Mix Asphalt Concrete (HMAC) and the contractor must provide an
ODOT approved HMAC design mix. We recommend all aspects of the asphaltic paving
be accomplished in accordance with applicable ODOT standards and specifications.
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Alternately, the standard roadway asphaltic concrete mix used by the City of Grants Pass
should be acceptable. These materials shall be used on this project as specified in this
report and on project plans or specifications.
NOTE: DEVIATIONS FROM SPECIFIED MATERIALS MUST BE APPROVED IN
WRITING BY THE GEOTECHNICAL ENGINEER, OWNER AND OWNER'S
OTHER CONSULTANTS/DESIGN ENGINEERS PRIOR TO USE AT THE SITE.
Maintenance. Pavement life can be extended by providing proper maintenance and
overlays as needed. Cracks in the pavement should be filled to prevent intrusion of
surface water into the subbase. Asphalt pavements typically require seal coats or
overlays after 10 to 12 years to maintain structural performance and aesthetic appearance.

9.0 ADDITIONAL SERVICES AND LIMITATIONS
9.1 ADDITIONAL SERVICES
We should review construction plans and specifications for this project as they are being
developed. In addition, The Galli Group should be retained to review all geotechnical-related
portions of the plans and specifications to evaluate whether they are in conformance with the
recommendations provided in our report. Additionally, to observe compliance with the intent
of our recommendations, design concepts, and the plans and specifications, all construction
operations dealing with earthwork, fill placement and compaction should be observed by a
representative from The Galli Group.
For this project, we anticipate additional services could include the following:
• Review of final construction plans and specifications for compliance with
geotechnical recommendations.
• Possible project team meetings to clarify issues and proceed smoothly into and
through the construction process.
• Review of any methods used to lower water levels along the route.
• Observation of trenches to verify the presence of seepage and potential for significant
sidewall collapse.
• Observation and/or testing of over-excavated areas, subgrade preparation and
redensification, subgrade proofrolling, cement treatment, structural fill placement,
aggregate base placement and compaction, fabric placement and Asphaltic Concrete
placement and compaction.
• Periodic construction field reports, as requested by the client and required by the
building department.
We would provide these additional services on a time-and-expense basis in accordance
with our current Standard Fee Schedule and General Conditions at the time of
construction. If we are not retained to provide these services we cannot be held
responsible for the decisions by others or geotechnical related issues in the constructed
product of areas we have not inspected or verified.
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BORING LOGS
Please note that the soil descriptions given below are representative of how the field
representative observed and classified them at the time of drilling. However, these should
not be used as a guarantee of subsurface conditions across the site. Any interpretation or
estimates made by others based on these logs, is done at their risk.

B-1 Spruce STA 36+10; 1621 Heather
0.0 – 0.4
0.4 – 0.9
0.9 – 9.5

9.5 – 12.2

2-1/2” over 2-1/2” AC
6” of 3/4” Minus Crushed Rock
Loose to very loose, brown, silty Sand; moist, scattered gravels and cobbles.
Becomes very loose at 4.5 feet
SPT 1.0’ to 2.5’; 2/5/5; N=10
MC=16.0%
SPT 2.5’ to 4.0’; 2/4/6; N=10
MC=17.3%
SPT 5.0’ to 6.5’; 2/1/2; N=3
MC=13.2%
Dense, brown, coarse Sand and Gravels w/ Cobbles; moist

Water Surface at 12.0 feet on 6/5/18; 11.3 feet on 7/24/19 and Dry 9/19/18
Bottom of Boring at 12.2 feet
Monitoring Well; Bottom 12.1 feet; slotted pipe 10.1’ to 12.1’

B-2 Spruce STA 40+40; 1115/1119 Spruce
0.0 – 0.5
0.5 – 1.0
1.0 – 8.5

8.5 – 10.0

2-1/2” over 3” AC
6” of 3/4” Minus Crushed Rock
Very loose, brown, silty Sand; moist
SPT 2.5’ TO 4.0’; 2/2/1; N=3
MC=7.7%
SPT 5.0’ TO 6.5’; 3/4/1; N=5
MC=10.6%
SPT 7.5’ TO 9.0’; 2/1/1; N=2
MC=5.3%
Loose Pea Gravel with Silt

Water Surface at 9.9 feet on 6/22/18; Dry on 7/24/18 and Dry 9/19/18
Bottom of Boring at 10.0 feet
Monitoring Well; Bottom 9.9 feet; slotted pipe 7.8’ to 9.8’
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B-3 Spruce STA 45+00; 935 Spruce
0.0 – 0.42
0.42 – 1.3
1.3 – 4.5
4.5 – 9.0

5” AC
11” of 3/4” Minus Crushed Rock
Very loose, brown, silty, fine Sand; wet
SPT 2.5’ to 4.0’; 1/1/1; N=2
MC=21.8%
Dense, brown, Sand & Gravel; very wet, some cobbles
SPT 5.0’ TO 6.5’; 8/14/17; N=31
MC=14.0%
SPT 7.0’ TO 8.5’; 7/10/15; N=25
MC=10.9%

Free Water at 6.2 feet on 6/5/18; 6.1 feet on 7/24/18 and 6.5 feet on 9/19/18
Bottom of Boring at 9.0 feet
Monitoring Well; Bottom 8.5 feet; slotted pipe 6.4’ to 8.4’

B-4 Spruce STA 49+20; 1467 Bridge
0.0 – 0.35
0.35 – 0.80
0.8 – 9.5

4-1/2” AC
4” of 3/4” Minus Crushed Rock
Very loose, light brown, coarse Sand; wet, trace gravel
SPT 2.5’ to 4.0’; 1/2/2; N=4
MC=7.8%
SPT 5.0’ to 6.5’; 0/0/1; N=1
MC=13.4%
SPT 7.5’ to 9.0’; 0/0/3; N=3
MC=8.8%

Free Groundwater Observed at 9.15 feet on 6/5/18; 9.0 feet on 7/24/18 and 9.3 feet on
9/19/18
Bottom of Boring at 9.5 feet
Monitoring Well; Bottom 9.5feet; slotted pipe 7.3’ to 9.3’

B-5 Western STA 10+85; 659 Western
0.0 – 0.25
0.25 – 1.25
1.25 – 4.25

3” AC
12” of 3/4” & 1-1/2” Minus Crushed Rock
Loose, brown to light brown, silty Sand and Sand; moist, some gravel
SPT 1.25’ to 2.75’; 3/5/5; N=10
MC=4.5%
SPT 2.75’ to 4.25’; 2/4/6; N=10
MC=8.6%

No Free Groundwater or Seepage Observed
Bottom of Boring at 4.25 feet

5504bl Boring Logs - Western Ave Sewer

The Galli Group

02-5504-01
Page 3

B-6 Western STA 16+00; 620 Western
0.0 – 0.17
0.17 – 0.8
0.8 – 4.0

2” AC
7” of 3/4” Minus Crushed Rock
Loose, light brown, Sand; moist
SPT 1.0’ to 2.5’; 6/5/5; N=10
MC=11.6%
SPT 2.5’ to 4.0’; 3/4/4; N=8
MC=12.7%

No Free Groundwater or Seepage Observed
Bottom of Boring at 4.0 feet

B-7 Western STA 22+60; 411 Western
0.0 – 0.15
0.15 – 0.6
0.6 – 4.0

1-3/4” AC
5” of 3/4” Minus Crushed Rock
Loose to medium dense, light brown Sand with gravel; moist
SPT 1.0’ to 2.5’; 9/7/6; N=13
MC=9.7%
SPT 2.5’ to 4.0’; 4/4/4; N=8
MC=10.2%

No Free Groundwater or Seepage Observed
Bottom of Boring at 4.0 feet

B-8 Western STA 29+15; 203 Western
0.0 – 0.15
0.15 – 0.7
0.7 – 4.0

1-3/4” AC
6-1/2” of 3/4” Minus Crushed Rock
Loose to medium dense, light brown Sand with gravel; moist
SPT 1.0’ to 2.5’; 7/6/5; N=11
MC=8.6%
SPT 2.5’ to 4.0’; 5/5/6; N=11
MC=8.3%

No Free Groundwater or Seepage Observed
Bottom of Boring at 4.0 feet

B-9 Leonard STA 0+55; NW Corner Intersection
0.0 – 0.3
0.3 – 0.9
0.9 – 7.2

4” AC
7” of 3/4” Minus Crushed Rock
Loose, gray and brown, silty Sand; moist to wet
MC=14.9%
SPT 5.0’ to 6.5’; 5/4/5; N=9
MC=23.9%
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Free Groundwater Observed at 3.5 feet on 6/22/18; 3.5 feet on 7/24/18 and 3.4 feet on
9/18/18
Bottom of Boring at 7.2 feet
Monitoring Well; Bottom 7.1 feet; slotted pipe 5.0’ to 7.0’

B-10 Leonard STA 5+35; SW Portion of Corner
0.0 – 0.2
0.2 – 0.5
0.5 – 1.0
1.0 – 5.3
5.3 – 8.1
8.1 – 10.5
10.5 – 13.2

2” AC
4” of 3/4” Minus Crushed Rock
Dense, Cemented Sand & Gravel; moist
Dense, brown, silty Sand; moist
SPT 2.5’ to 4.0’; 15/17/17; N=34
MC=8.6%
Very stiff, brown, clayey, sandy Silt; moist
SPT 5.0’ to 6.5’; 12/13/16; N=29
MC=34.1%
Medium dense, brown, silty fine Sand; moist to wet
SPT 7.5’ to 9.0’; 5/7/10 N=17
MC=27.3%
Medium dense to very dense, light brown, silty, medium to coarse Sand; moist
SPT 10.0’ to 11.5’; 5/9/17; N=26
MC=8.4%
SPT 11.5’ to 13.0’; 8/23/26; N=49
MC/A=33.4%
MC/B=7.3%

Free Groundwater at 11.3 feet on 6/22/18; 10.7 feet on 7/24/18 and Dry on 9/19/18
Bottom of Boring at 13.2 feet
Monitoring Well; Bottom 13.1 feet; slotted pipe 11.0’ to 13.0’

B-11 Western STA 12+85; 655 Western
0.0 – 5.0
5.0 – 6.5
6.5 – 9.0

AC
Aggregate Base
Silty Sand and Sand; moist, some gravel
Soft, sandy Clay; moist
SPT 5.0’ to 6.5’; 3/2/2; N=4
Medium stiff, sandy Clay; wet
SPT 7.5’ to 9.0’; 4/4/2; N=6

Free Groundwater at 5.3 feet on 9/19/18.
Bottom of Boring at 9.0 feet
Monitoring Well; Bottom 8.8 feet; slotted pipe 6.8’ to 8.8’
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B-12 Western STA 17+20; 607 Western
0.0 – 5.0
5.0 – 6.5
6.5 – 9.0

AC
Aggregate Base
Sand; moist
Soft, sandy Clay with some gravel; moist
SPT 5.0’ to 6.5’; 2/2/2; N=4
Medium dense silty Sand with some gravel; wet
SPT 7.5’ to 9.0’; 5/7/8; N=15

Free Groundwater at 6.3 feet on 9/19/18
Bottom of Boring at 9.0 feet
Monitoring Well; Bottom 8.7 feet; slotted pipe 6.7’ to 8.7’

B-13 Western STA 17+80; 404 Western
0.0 – 5.0
5.0 – 6.5
6.5 – 9.0

AC
Aggregate Base
Sand with some gravel; moist
Very loose to loose silty Sand with some gravel; moist
SPT 5.0’ to 6.5’; 6/3/4; N=7
Stiff, sandy Clay with some gravel; moist
SPT 7.5’ to 9.0’; 7/7/5; N=12

Free Groundwater at 6.2 feet on 9/19/18
Bottom of Boring at 9.0 feet
Monitoring Well; Bottom 8.8 feet; slotted pipe 6.8’ to 8.8’

B-14 Western STA 28+75; 203 Western
0.0 – 5.0
5.0 – 6.5
6.5 – 9.0

AC
Aggregate Base
Sand with some gravel; moist
Very loose to loose, silty Sand with gravel; moist
SPT 5.0’ to 6.5’; 5/5/4; N=9
Loose, silty Sand; moist
SPT 7.5’ to 9.0’; 3/2/3; N=5

Free Groundwater at 6.7 feet on 9/19/18
Bottom of Boring at 9.5 feet
Monitoring Well; Bottom 8.8 feet; slotted pipe 6.8’ to 8.8’
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B-15 SW G Street STA 7+10; 1717 SW G
0.0 – 5.0

AC
Aggregate Base
Silty Sand; moist to wet

5.0 – 9.0

Loose, brown, silty Sand; wet
SPT 5.0’ to 6.5’; 2/2/2; N=4
SPT 7.5’ to 9.0’; 3/4/4; N=8

Free Groundwater at 4.9 feet on 9/19/18
Bottom of Boring at 9.0 feet
Monitoring Well; Bottom 8.0 feet; slotted pipe 6.0’ to 8.0’

B-16

Was Not Drilled

B-17 N End of Western STA 50+55; 65 Western
0.0 – 5.0
5.0 – 9.0

AC
Aggregate Base
Loose to medium dense, silty Sand to sandy Silt
Medium dense sandy Silt; moist
SPT 5.0’ to 6.5’; 7/9/9; N=18
SPT 7.5’ to 9.0’; 6/6/5; N=11

No Free Groundwater or Seepage Observed; Dry on 9/19/18
Bottom of Boring at 9.0 feet
Monitoring Well; Bottom 8.0 feet; slotted pipe 6.0’ to 8.0’

B-18 N End of Western STA 54 + 55; 35 Western
0.0 – 5.0
5.0 – 5.2

AC
Aggregate Base
Medium dense to dense, silty Sand
Very dense, light brown, weathered, fractured Granite; wet

No Free Groundwater or Seepage Observed
Bottom of Boring at 5.2 feet
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PHOTO 1: Alligator Cracking and Large Longitudinal and Transverse Cracking

PHOTO 2: Severe Alligator Cracking
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PHOTO 3: Alligator Cracking and Old Trench Patch

PHOTO 4: Many Areas have Large AC Patches

