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1.0 INTRODUCTION

This geotechnical report summarizes the results of CH2M HILL's geotechnical explorations,
analyses, and recommendations for the proposed Pier Improvements Project at the United
States Coast Guard (USCG) facility in Tongue Point, Oregon. The objectives of the
geotechnical program were to explore and evaluate the subsurface conditions at the pier, to
provide geotechnical recommendations for foundation design, and to identify potential
geotechnical issues associated with the construction of the proposed mooring dolphins, A
draft version of the report was submitted to the USCG in February of 2001. This version of
the report addresses review comments received from the USCG and provides supplemental
information on the use of H-piles at the site. The work summarized in this report was
authorized within USCG Contract Number DTCGS0-00-D-643RV3 and includes
Modification 1 dated July 25, 2001. Mr. Steven Locher of the USCG Facilities Design and
Construction Center in Seattle, Washington served as the USCG project manager.

1.1  Project Description

The improvements at the USCG pier at Tongue Point, Oregon involve the installation of
four fo five breasting and mooring dolphins, each consisting of a group of three to five
piles. The dolphins will be constructed next to an existing pier, which has insufficient
lateral capacity for the increased loads that will be imposed by a new, larger vessel expected
o be moored at Tongue Point in the future. The dolphins are to be designed for vessel line
loads and breasting loads. The piles will be driven to refusal using a barge-mounted crane,
as the existing pier is not adequate to support the crane loads. Figure 1 provides a general
layout for the site.

The USCG provided the following information about the characteristics of the proposed
mooring dolphins:

¢ TPossible pile sizes
— 12-,16-, and 20-inch pipe piles with %-inch wall thickness
~  20-inch, concrete-filled pipe piles, and
— HP12X53 and HP14X73 H-piles

¢ Maximum working loads of 500 kips of axial compression, 300 kips of axial tension,
and 50 kips of lateral loading per pile.

1.2 Elements and Scope of Geotechnical Task

The purposes of this report are to provide (1) information about subsurface condition and
(2) foundation design and construction recommendations for the pier improvements at the
USCG facility at Tongue Point. The scope of geotechnical work for the proposed pier
improvements at Tongue Point includes:

e Review of existing geologic information for the project area;

¢ Drilling three geotechnical borings through the deck of the existing concrete pier;





* Performing laboratory index and strength tests on soil and rock samples collected
from the field exploration program;

* Developing a generalized soil profile along the line of borings;

* Performing axial and lateral capacity analyses for piles based on the estimated
mooring loads provided by the USCG;

* Developing pile installation recommendations; and

* Preparing this geotechnical report to summarize the above tasks.

1.3  Cuttyhunk Mooring Dolphin Installation

Although no prior geotechnical explorations were available for the project site, valuable
information is available from the USCG’s Cuttyhunk project. This project involved
installation of mooring dolphins on the northeast side of the USCG pier at Tongue Point,
Oregon in January of 2000. Two mooring dolphins, Dolphin 1 and Dolphin 2, consisting of
a group of six and five, 24-inch pipe piles, respectively, were installed.

Bergerson Construction of Astoria, Oregon installed the mooring dolphins. Based on
discussions with Mr. Larry Berg of Bergerson Construction (personal communication, 2001),
a 45-ton crane mounted on a barge was used for installation of the dolphins. A barge was
used because the existing pier deck is old and was not believed to be strong enough to
support the loads associated with the construction equipment. The pile driving was
accomplished using a Delmag D 30-32 open-ended diesel hammer with a rated energy of
69.9 foot-kips. The piles were fitted with a VB 724 inside fit cutting shoe and driven open-
ended.

According to Mr. Berg, the piles were driven to practical refusal with blow counts of 128
blows per foot or greater with the hammer operating at full stroke (10.7 feet). Based on
driving records and a top deck elevation of 16.5 feet above mean sea level (MSL), final toe
elevations are between —46.5 feet and -58.5 feet below MSL. Bergerson Construction
recalled that the minimum specified toe elevation was not generally reached for the piles
making up Dolphin 1. Final pile toe elevations for Dolphin 1 ranged from —46.5 feet to -52.5
feet MSL.

1.4 Limitations

This report has been prepared for the exclusive use of the United States Coast Guard for
specific application to the Pier Improvements Project, Tongue Point, Oregon in accordance
with generally accepted geotechnical engineering practice. No other warranty, express or
implied, is made.

The analyses and recommendations contained in this report are based on the data obtained
from review of geologic maps and literature and conditions encountered during drilling of
three geotechnical soil borings. These borings indicate subsurface conditions only at
specific locations and times and only to the depths penetrated. They do not necessarily
reflect strata variations that may exist between such locations. If variations in subsurface





conditions from those described are noted during construction, recommendations in this
report must be re-evaluated.

In the event that any changes in the nature, design, or location of the facilities are planned,
the conclusions and recommendations contained in this report should not be considered
valid unless the changes are reviewed and conclusions of this report modified or verified in
writing by CH2M HILL. CH2M HILL is not responsible for any claims, damages, or
liability associated with interpretation of subsurface data or reuse of the subsurface data or
engineering analyses without the express written authorization of CH2M HILL.

- CH2M HILL recommends that a geotechnical engineer be retained to provide engineering
services during the pile installation phase of the work. This person should (1) observe pile
installation for compliance with the intent of the design concepts, specifications, and
recommendations, and (2) facilitate design changes with CH2M HILL in the event that
subsutface conditions differ from those presented in this report.

2.0 GEOLOGY AND SEISMICITY

Published information about regional geology and seismicity within the general project area
was reviewed to provide the following general description of site conditions.

21 Regional Geology and Geologic Units

‘Tongue Point is located close to the mouth of the Columbia River where it meets the Pacific
Ocean near Astoria, Oregon. The geology of Tongue Point consists chiefly of intrusive
-middle Miocene basalt and lower and middle Miocene siltstone as shown in Figure 2.

Intrusive Grande Ronde Basalt (Tgri) intrudes upper Eocene to middle Miocene
sedimentary rock units in the area and is thought to have originated as intrusive flows
(DOGAMI, 1985). The smaller intrusives, such as those at Tongue Point, generally consist
of closely jointed basalt. Due to the higher resistance to erosion than the surrounding
sedimentary rock units, they form vertical cliffs and make up many of the higher peaks in
the area (DOGAMI, 1972).

As shown in Figure 2, the Cannon Beach member of the Astoria Formation (Tac) encircles
the Intrusive Grande Ronde Basalt in the Tongue Point area. The Astoria Formation
consists of thinly bedded, massive, medium- to dark-gray, siltstone and to a lesser extent,
sandstone, and claystone (DOGAMI, 1972). The sandstone tends to be fine grained,
micaceous, and carbonaceous (DNR, 1987). The weathering of this unit typically produces
deep residual soils and layers of softened rock. Massive landslide fopography is typical of
areas underlain by the Astoria Formation (DOGAMI, 1972).

2.2  Seismicity

The seismic hazard in the Tongue Point area results from three seismic sources: interplate
events, intraslab events, and crustal events. Each of these events has different causes, and
therefore, produces earthquakes with different characteristics (ie, peak ground
accelerations, response spectra, and duration of strong shaking).





2.2.1 Source of Seismic Loading

The interplate and intraslab seismic source mechanisms are related to the subduction of the
Juan De Fuca plate beneath the North American plate. Interplate events occur due to
movement at the interface of these two tectonic plates. Intraslab events originate within the
subducting tectonic plate, away from its edges, when built-up stresses within the
subducting plate are released. These soutce mechanisms originate off the coast of Oregon
and Washington where the Juan De Fuca plate subducts beneath the North America plate.
These two sources mechanisms are currently thought to be capable of producing moment
magnitudes! (M) of up to 9.0 and 7.5, respectively (Geomatrix, 1995).

Earthquakes caused by movements along crustal faults, generally within 10 to 15 miles of
the surface, result in the third source mechanism. These movements occur on the crust of
the North America tectonic plate when built-up stresses near the swurface are released.
Although there are no mapped faults through the project site (DOGAMI, 1985), crustal
faults can be found in the general area.

22,2 Earthquake Acceleration Levels and Magnitudes

The United States Geological Survey (USGS) estimates firm-ground accelerations at the
project site to be 26 percent of gravity, or 0.26g, for a 500-year return period (USGS, 1996).
The approximate probability of exceedence for this event is 10 percent in 50 years. The
mean magnitude for this event, based on the USGS’s degradation of the seismic source
mechanisms associated with this return periods, is M8.3. For the same return period,
Geomatrix Consultants report a peak ground acceleration of 0.33g (Geomatrix, 1995).

The area is located in the 1997 Uniform Building Code seismic zone 3, which is associated
‘with a seismic zone factor of 0.3. The UBC soil profile type is generally Sp. The UBC design
criterion is based on a 10 percent probability of exceedence in 50 years, or a 500-year return
period.

3.0 FIELD EXPLORATION PROGRAM

The CH2M HILL subsurface exploration program was conducted at the site of the proposed
USCG pier improvements from January 8 through 11, 2001. The field program consisted of
advancing three soil borings at the approximate locations shown in Figures 1 and 1A. The
locations of the borings were selected to provide a general description of subsurface
information along the pier, near the location of the proposed mooring dolphins. Test
borings B-1 and B-3 were drilled through the southwest and northwest corners of the
concrete pier deck. Test boring B-2 was drilled roughly half way between test borings B-1
and B-3.

Geo-Tech Explorations, Inc., of Tualatin, Oregon provided the geotechnical drilling services
for the project under the oversight of CH2M HILL. The drilling process was accomplished

1 The earthquake magnitudes discussed in this report are given in terms of moment magnitude as opposed to the Richter (or
other) scales. The Richter scale is based upon the level of ground shaking. For larger earthquakes the measured ground-
shaking characteristics are less sensitive than for small earihquakes. This phenomenon is fermed scale “saturation”. The
mament magnitude does not “saturate”, because it is based upon factors that produce the rupture (i.e., rupture length, rupture
area, and average slip distance). Ritcher and moment magnitudes are roughly similar up to around a magnitude 6.5, In view
of the limitations of the Richter scale, the earthquake community has more recently been using the moment magnitude as the
standard method of measure for earthquake size.





using mud rotary techniques with a truck-mounted CME 75 drill rig. A six-toothed
diamond-carbide drill bit was used to core through the 7- to 9-inch thick concrete deck.
This coring resulted in a hole approximately 6% inches in diameter. Steel casing with a 5-
inch inside diameter was lowered through the hole in the concrete deck and driven below
the mudline. The casing was advanced to depths that provided good drilling mud
circulation. The final casing depth varied for each hole and is recorded on the boring logs
contained in Appendix A. Drilling and sampling was completed prior to driving the casing
past the sample intervals.

Representative soil samples encountered in the soil borings were generally recovered at 5-
foot intervals using a 2-inch diameter standard split-spoon sampler following the
requirements of the Standard Penetration Test (SPT), as described in ASTM D1586. A brief
description of the Standard Penetration Test is provided in Appendix A of this geotechnical
report. A cathead hammer system was used to drive the SPT sampler. Soil samples
refrieved from the test borings were classified visually in the field in general accordance

_with ASTM D2488, Visual Manual Procedure for Description and Identification of Soils. The

visual classifications were then noted and recorded on the field boring logs and were later
revised as necessary based on the results of laboratory testing. The borings were drilled to
approximately 45- to 50-foot depths, below the mudline. The logs of the exploratory
borings are attached in Appendix A of this geotechnical report.

Rock coring was performed for the bottom 15 feet of test boring B-3. Coring was
accomplished using HQ core rods, and continuous sampling was achieved using a 5-foot
long core barrel. Samples were logged and stored in core boxes after removal from the core
barrel.

Following completion of drilling, the soil borings were abandoned in accordance with state
regulations and the concrete deck was patched using cement grout. :

4.0 LABORATORY TESTING PROGRAM

Laboratory testing was conducted on representative samples recovered from the test
borings. These samples were selected by CH2MHILL's geotechnical staff after
development of a soil profile from visual classifications obtained during the soil borings.
The purpose of the laboratory tests was to confirm the field visual classification of soils at
the site and to determine soil properties that are required to develop recommendations for
geotechnical design and construction.

~ Shannon & Wilson of Seattle, Washington provided the laboratory testing services for

CH2M HILL. The testing program consisted of the following tests:
. Natural Moisture Content (ASTM D2216)
e Percent Passing Sieve No. 200 (ASTM D1140}
e Visual Description (ASTM D2488)
s Atterberg Limits (ASTM D4318)
* Unconfined Compression (ASTM D2166)





A brief description of the procedures to perform each of these tests is presented in
Appendix B of this geotechnical report. All test results were reviewed by CH2M HILL
geotechnical staff. Table 1 gives a summary of the type and results of laboratory tests for
the tested samples. Complete results of laboratory tests are attached in Appendix B.
Results of these tests are also incorporated in the comment section of the test borings logs
given in Appendix A.

5.0 SUBSURFACE CONDITIONS

This section describes the subsurface conditions at the USCG Tongue Point facility based on
the results of the field exploration and laboratory testing programs. All depths refer to .
depths below the mudline. Profile elevations shown in Figure 3 are based on a top-of-deck
elevation of 16.5 feet and casing and drill string lengths used in the field.

The test borings indicate that the soil properties as well as the soil profile for the Tongue
Point pier area are relatively uniform. The area is typically mantled by a very loose or very
soft silty sand or silt, found to be up to 15- or 20-feet thick. A layer of interbedded gray,
medium-dense silty sand and stiff to very stiff silt generally underlies the very loose or very
soft silty sand or silt. This layer was found to be up to 15 feet thick. A gray, siltstone layer
was encountered to the maximum depth of all three borings.

A significant amount of debris and several obstructions were encountered during drilling.
Debris, as indicated by the drill cuttings, consisted of wood, fabric fiber, cable, rope, plastic,
and metal. The driller noted that the obstruction in test boring B-2 seemed to be a boulder
while the obstruction in test boring B-1 felt more like concrete with rebar.

The test borings ate represented graphically in Figure 3. Géneral soil classification and SPT
blow counts for each test boring are shown in the figure. As can be seen in the figure, the
siltstone layer appears to be sloping downward, away from test boring B-1. As a result, the
top of this harder bearing layer is lower in elevation at test boring B-3 (approximately -47
feet) than at test boring B-1 (approximately -31 feet).

Results of two unconfined compression tests run on cored samples from test boring B-3
yielded unconfined compressive strengths of 161 psi and 501 psi with an average value of.
331 psi. This classifies the material as having a strength equivalent to rock hardness of R1.
Material with this strength is described as being very weak rock that crumbles under firm
blows with the point of a geologic pick and can be peeled by a knife (Deere and Miller,
1996). This definition is a relatively accurate description of the siltstone recovered during
sampling at Tongue Point.

6.0 GEOTECHNICAL RECOMMENDATIONS

Results of the field explorations and laboratory testing described in the previous two
sections were used to develop recommendations for the design and construction of the
mooring dolphin foundations. These recommendations cover axial compressive and uplift
capacities of piles, uplift capacities of rock anchors, factors of safety for pile design
evaluations, lateral load-displacement relationships for piles, and pile installation
considerations.





6.1  Pile Compressive Capacity

The mooring dolphins will be subjected to vessel line and breasting loads. Axial loads
consist of a maximum single pile compressive service load of up to 500 kips and a
maximum uplift load of 300 kips. The compressive capacity was determined on the basis of
the toe resistance and the side friction for the embedded length of pile using the methods
outlined in a paper titled Side Resistance in Piles and Drilled Shafts by O'Neill (2001) and in
the FHWA Manual Design and Construction of Driven Pile Foundations (FHWA, 1997).

6.1.1 Toe Resistance

The toe resistance of the piles for compressive loading was calculated using the general
bearing capacity equation for a cohesive soil:

(uit = cNe

where qui is the ultimate end bearing pressure of the soil, c is the undrained shear strength
of the soil, and N. is a dimensionless bearing capacity factor. The value of N was assumed
to be equal to 9, as is usually assumed for deep foundations (FHWA, 1997) in a clay soil.
The ultimate resistance of the base was determined by multiplying the ultimate end bearing
- pressure by the area of the pile toe. During these analyses the siltstone was assumed to
behave in a manner similar to a very stiff clay soil.

Toe resistance was evaluated for 12-, 16-, and 20-inch pipe piles with %-inch wall thickness
as well as a 20-inch, concrete filled pipe pile. Both plugged and unplugged conditions were
considered in the pipe pile calculations. The plugged area was defined by the outer
diameter of the pile; the unplugged area was defined by the inner and outer wall thickness
of the pile. :

A supplemental set of analyses for HP12X53 and HP14X73 H-piles was also conducted. The
end bearing or toe resistance values of the H-piles were estimated from the cross sectional
steel area of the H-pile. This approach is equivalent to assuming an unplugged condition
for a pipe pile and differs from recommendations given in the 1997 FHWA Manual Design
and Construction of Driven Pile Foundations. The FHWA manual suggests using the plugged
condition for H-piles. Other references such as Fellenius (1996) and Poulos and Davis
(1980) suggest using the lesser resistance of the plugged and unplugged case, similar to
what is normally done for open-ended pipe piles. The approach recommended by Fellenius
and Poulos and Davis was followed for this project. It was reasoned that the consistency of
the siltstone is such that it is unlikely that a plug would develop during driving, given the
relative short depth of driving. This approach is the more conservative of the two methods
of analysis.

6.1.2 Side Resistance
The side resistance on the outer surface of the pipe piles was determined using the Alpha
method:

fm,ax = QlC

where fmx is the side resistance per unit area, o is a dimensionless empirical adhesion
factor, and c¢ is the undrained shear strength of the soil. The value of ot was assumed to be
0.4, following the recommendation of O'Neill (2001) for piles driven in clay materials. The





relationship provided by O'Neill in his paper correlates shear strength and the ratio of shear
strength to vertical effective stress. Actual field load test data of piles were used to develop
the correlation. The majority of the piles used in the study were steel pipe piles. Ultimate
side resistance was determined by multiplying fma by the embedded pile shaft surface area.

The side resistance of the pile in the very loose silty sand or very soft silt was ignored. An
undrained strength of 1,000 psf was assumed for the soil between the upper very loose
material and the siltstone bearing layer in the calculations of ultimate pile capacity. The

undrained shear strength of the siltstone layer was taken as the average of one-half the
unconfined compressive strength obtained during the laboratory testing program (i.e., 165.5
psi). The shaft resistance estimated using the above equation should be reduced if an
outside fit cutting shoe is used on the pipe pile toe. The amount of reduction will depend
on the geometry of the specific cutting shoe. For typical shoes the reduction will be on the
order of 75 percent. No inside resistance was assumed to develop for the case of a plugged
or concrete-filled pipe pile.

For the case where a soil plug did not form, the side resistance inside the pipe piles was
evaluated using an adhesion reduction factor. Only 25 percent of the calculated adhesion
was assumed to develop if an inside cutting shoe was used during driving of the pipe pile.
For the case of no driving shoe or a flush-mounted driving shoe, 80 percent of the outside
adhesion was assumed for inside side resistance calculations

The shaft resistance for the H-piles was calculated using the surface area of steel along the
pile shaft. As noted within the discussion of toe resistance, this assumption differs from
that given in the FHWA manual. It seems unlikely that a plug will develop within the
siltstone, because of the relatively high, undisturbed strength of the siltstone between the
webs of the H-pile, relative to the adhesion at the interface of the siltstone and steel.

6.1.3 Results of Compressive Capacity Evaluations

Plots of ultimate pile-side resistance, ultimate end-bearing resistance, and ultimate pile
capacity for 12-, 16-, and 20-inch pipe piles with %-inch wall thickness as well as 20-inch,
concrete-filled pipe piles, are shown in Figures 4 through 12. Ultimate compressive
capacities for HP12X53 and HP14X73 H-piles are provided in Figures 13 and 14.

Group effects on axial capacities can occur if a center-to-center spacing of 6-pile diameters
(below the top of the siltstone layer) or less is used in the design of the breasting and
mooring dolphins. Section 10 of the AASHTO LRFD Bridge Design Specifications (1994)
recommends a group loading factor of 0.65 for 2.5-diameter spacing and 1.0 for 6-diameter
spacing. For intermediate spacing the factor is determined by linear interpolation.

The capacities shown in Figures 4 through 14 are geotechnical capacities that represent the
ability of the soil to resist compressive axial loading. As with all foundation designs, the
structural capacity of the piles to resist the axial loading (i.e., buckling resistance} should
also be evaluated to ensure the piles are not over stressed. In general, the USCG-supplied,
compressive working load of 500 kips appears to be larger than the structural capacity of
the pile sections and associated unsupported lengths analyzed for this report.





6.2  Uplift Capacity of Piles

The axial uplift capacity of individual piles can be assumed to be equal to 70 percent of the
outside shaft resistance determined in the single pile compressive capacity calculations
outlined above. The reduction in shaft resistance is due to Poisson’s ratio effects in
contraction — or the tendency of the pile to contract laterally due to tensile loading — which
reduces the lateral effective stresses of the soil- (or rock-) pile interface. In some materials
there is question as to the use of the 70-percent uplift factor. However, in view of the
stiffness of the siltstone, it seems reasonable to expect a loss in interface resistance as the
steel tends to pull away from the siltstone during uplift.

For piles with center-to-center spacing (at the top of the siltstone layer) less than 8-pile
diameters subjected to uplift loading, an evaluation of a block or group failure should be
made. The uplift block failure resistance is equal to the shear resistance of the block of soil
enclosed by the pile group plus the effective weight of the soil block. For the Tongue Point
site this can be calculated using the following equation:

Qbtockuptite = 2D(B+Z)c + BZDy

where Qbiock upurt is the block uplift resistance, D is the depth of pile:'embedment into the
siltstone bearing layer, B is the width of the pile group, Z is the length of the pile group, cis
the undrained shear strength of the siltstone bearing layer, and v’ is the effective unit weight
of the soil block, including the cap weight. The siltstone layer can be assumed to have an
undrained shear strength of 165.5 psi with an effective unit weight of 72.6 pcf. The ultimate
uplift resistance is equal to the lesser of the sum of the uplift resistance of individual piles or
the soil block resistance. Given the relatively high strength of the siltstone, compared to the
adhesion at the surface of each pile, the ultimate resistance is expected to be controlled by
the sum of the individual pile uplift resistance values.

6.3 Rock Anchors

Rock anchors may be required to increase the uplift resistance of individual piles if
adequate penetration into the siltstone is not achieved. These anchors typically consist of a
tendon placed and grouted in a hole drilled through the pile and into the rock below.
Another method of increasing uplift resistance is to use an insert pile, which is a smaller
diameter pile inserted and grouted into a hole drilled below the pile after refusal during
driving occurs.

6.3.1 Tendon Anchors

The resistance of a tendon anchor will be developed from the rock-grout interface friction
within the grouted zone. The tendon generally consists of either a steel bar or a steel
tendon tied off at the top of the pile. The tendon or bar is normally post-tensioned once the
grout has set up. The resistance of the grouted anchor can be calculated by:

P= Lbﬂd'rw

where P is the total resistance, Ly is the grouted (or bond) length of the tendon, r is 3.14, d is

the anchor hole diameter, and 1 is the working bond stress along the rock-grout interface
(PTI, 1996). -





The minimum and maximum recommended bond lengths for rock anchors are 15 feet and
40 feet, respectively (FHWA, 1999) due to load-transfer limitations. The anchors for the
Tongue Point Pier Improvements Project should be embedded into the underlying siltstone
layer. According to PTI, working bond stresses for cohesive soils range from 5 to 10 psi.
For a weathered marl rock material the range is 25 to 35 psi (PTI, 1996). In view of these
recommendations in PTI, a working bond stress of 20 psi is recommended for the siltstone
layer present at the USCG pier in Tongue Point. It is likely this bond stress could be
significantly increased if pressure grouting techniques are employed during anchor
installation (PTI, 1996).

The anchor diameter could range from 3 to 14 inches, but is generally less than 8 inches.
The limiting diameter is determined by the inner diameter of the pile or any cutting shoe on
the pile. Given the potential for relatively smooth-walled drill holes in the siltstone
material, the specifications should require that the drill hole be roughened during or after
drilling to ensure adequate friction develops at the rock-grout contact.

Table 2 provides ultimate resistances for uplift loading of soil anchors for varying lengths
and hole diameters. Linear interpolation can be used to determine values between those
given in the table. A factor of safety of 3.0 should be applied to the ultimate uplift capamty
of uplift anchors to determine the design capacities.

It should be noted that, if tendon anchors are used inside pipe piles, the pile side resistance
inside the pile should not be included in the axial compressive capacity calculations due to
disturbances to the soil/rock during anchor installation. End bearing can be assumed to
consist of the entire pile cross section (ie., as a close-ended or plugged pile), if all soil and
other free material are cleaned from the m:;j.lde of the pile and the grout for the anchor is
carried at least several pile diameters into the pipe pile. The grout should be carried far
enough into the pipe pile to provide sufficient bond between the grout and pile to
withstand the applied loads. If the material inside the pile is not or cannot be cleaned out,
the end bearing capacity should be assumed to be equal to the values shown Figures 5, 8
and 11 for the case of a flush-mounted shoe (i.e., use only the pile steel area for capacity
calculations).

Anchor tendon corrosion is an important issue in the saltwater environment present at the
Tongue Point pier site. A minimum of double corrosion protection is recommended for alt
anchors at the site. All materials used in corrosion protection should be evaluated to assure
that compatibility of the elastic properties is maintained during loading,

Anchors should be pre-stressed in place and permanently locked off at the design load. All
ground anchors should be load-tested to verify their load capacity and load deformation
- behavior (creep tests). Testing of the anchors should follow recommendations given in the
Post Tensioning Institute’s Recommendations for Prestressed Rock and Soil Anchors (PTI, 1996}
for performance testing of ground anchors. The testing section of this manual is provided
in Appendix C of this report.

6.3.2 Insert Piles

An insert pile can be either a pipe pile or an H-pile with a diameter smaller than the pipe
pile through which it is inserted. These piles are normally grouted into a hole drilted below
the end of an open-ended pipe pile, after the pipe pile is driven to refusal. Consequently,
many of the same considerations as discussed above for tendon anchors apply. The inside
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of the pile must be thoroughly cleaned to develop a good bond between the interior of the
pipe pile, grout, and the insert pile. The sides of the drilled hole must also be rough to
maximize the development of resistance at the grout-siltstone interface.

The amount of uplift capacity developed by the insert pile can be estimated approximately
from the information presented in Figures 4 or 5, but with the side resistance scaled down
for the smaller surface area and then reduced by 50 percent due to the drilled method of
installation. As discussed in Section 6.2, the uplift resistance should be reduced from the
compressive side resistance by an additional 70 percent to account for Poisson’s ratio
effects. The Jength of the grout zone within the pile must be checked to confirm that it will
develop the compressive and uplift resistance values with an adequate margin of safety.

The benefit of the insert pile relative to the tendon anchor for some loading conditions is
that it develops load in uplift at smaller displacements. However, for breasting dolphins
there may be benefits in have a more flexible system during development of the resistance
forces. The insert pile approach also is capable of developing compressive capacity within
the grouted zone.

6.4 Recommended Factors of Safety for Pile Design

The factor of safety for the piles at Tongue Point project should be decided based upon the
control and type of monitoring during construction and the type of load being imposed.
-The factor of safety for service loads should increase with a decreasing level of reliability in
monitoring. The 1997 FHWA manual, Design and Construction of Driven Pile Foundations,
recommends different factors of safety depending on the construction monitoring methods
used in installation. Table 3 provides the recommendations from the FHWA manual.

6.5 Lateral Load-Pile Deflection Analyses

Lateral load-pile deflection analyses were conducted using the computer program
‘LPILEPIUS 3.0. Procedures to determine soil parameters for lateral loading generally
followed the recommendations of Reese and Wang (1997).

Pile deflection, moment, and shear were evaluated versus depth for a series of lateral loads
from 10 to 50 kips applied at the top of the pile at elevation 6.5 feet. No axial loads were
assumed in the analyses; therefore, secondary moments produced from axial loading when
the pile deflects, also known as P-A effects, were not included in the analyses. It should be
noted that large compressive axial loads could significantly increase the lateral deflection of

-a pile due to these P-A effects, potentially causing failure of the mooring system. No
composite pile-group interaction evaluations (i.e.,, where cap and piles are modeled as a
group) were conducted.

Three pipe pile sizes were analyzed. These included 12-, 16-, and 20-inch pipe pile with %-
inch wall thickness and having a Young’s Modulus of 29,000 ksi and moments of inertia of
299 inches?, 731 inches?, and 1,457 inches?, respectively. A concrete-filled, 20-inch diameter
pipe pile with a Young’s Modulus of 6,100 ksi and moment of inertia of 18,000 int was also
analyzed. The USCG provided these loads and properties to CH2M HILL. A “fixed-head”
condition was assumed in accordance with USCG's direction.

Dredging and scour potential were not evaluated or included in the analyses. The USCG
advised CI2M HILL that because of the relatively short design life of the dolphins, scour
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~ potential and its effects on lateral loading were not a major concern. Significant loss of

material due to scour and/or dredging will result in a longer unsupported length of pile,
and will therefore lead to increased deflections and risk of failure of the dolphins.

Two subsurface profiles were analyzed to evaluate the sensitivity of lateral response to
changes in soil properties at the site. One profile assumed the subsurface conditions at the
location of test boring B-3; the other profile assumed the subsurface conditions encountered
at test boring B-1. Due to the sloped mudline surface, the unsupported length at test boring
B-1 provided the minimum unsupported length analyzed while the profile at test boring B-3
had the maximum unsupported length. Behavior of piles with subsurface conditions
“between” those of B-1 and B-3 should lie between these two cases.

The subsurface materials were modeled as three layers of soil:
» Layer1: very loose silty sand to very soft silt
e Layer2: mediﬁm dense silty sand to stiff silt, and
¢ Layer3: hard clay.

The p-y curves for each soil layer were modeled using relationships provided by the
computer program LPILEPLUS 3,0. Layers 1 and 2 were modeled as submerged sand while
Layer 3 was modeled using p-y curves for stiff clay with free water. For each profile one
analysis was run assuming Layer 1 conftributed to the lateral soil-pile response, and a
second case was also analyzed that ignored the soil layer completely. The piles were
modeled with a 10-foot embedment into the hard clay (siltstone) layer for all of the
analyses. '

Soil properties used for each layer are summarized as follows:

Soil Layer Total Unit Weight Angle of Internal Undrained Shear Horizontal Modulus of

(peh) Friction (phi) Strength (psi) Subgrade Reaction (pcl)
1 100 20 NA 10
2 110 32 NA 60
3 135 CONA 80 2000

The horizontal modulus of subgrade reaction was determined from tabulated values in the
1997 FHWA Manual Design and Construction of Driven Pile Foundations.

Results of the lateral pile response analyses are provided in Tables 4 and 5. One of the items
provided in these tables is the geotechnical depth to fixity. The depth to fixity from a
geotechnical perspective is the point at which deflections no longer occur under the applied
load. This geotechnical point of fixity assures that maximum reaction of the embedded pile
is developed. In contrast, the depth to fixity from a structural design perspective is often
defined as the depth below the ground surface where maximum moment occurs. This depth
can be used when modeling the soil-pile system as an equivalent cantilever. Deformations
of a pile fixed at this depth will not, however, be equivalent to the actual pile system.
Generally a higher depth of fixity will be required to obtain the correct deflections. Plots of
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deflection, moment, and shear versus depth for each laterally loaded pile and soil
configuration are provided in Appendix D for reference.

Maximum pile-head deflections, moments, and shears for the piles evaluated in the LPILE
analyses are suminarized in the Tables 4 and 5. The geotechnical depth to fixity in the tables

is given as the distance below the point of load application at EL 6.5 ft. Pile head :
deflections versus lateral load for each soil profile are shown in Figures 15 through 18.

6.6 Recommended Pile Embedment and Installation

The installation of piles at the Tongue Point facility will be difficult because of the hard
driving conditions that will occur in the siltstone layer. Piles must be installed to a
sufficient depth in the siltstone to develop both the required uplift and compressive
capacities. Of the two, the embedment to mobilize uplift is likely to control. Specific
instruction will have to be provided in the contract documents to assure that the contractor
meets these requirements. The following installation should be considered when preparing
specifications for pile installation.

6.6.1 Pile Embedment

The final toe elevations of the piles installed for the pier improvements at Tongue Point will
depend on pile size, rock conditions, and the driving hammer used. The Cuttyhunk piles
(24 inch x ¥%-inch pipe piles with an inside cutting shoe), installed on the opposite side of
the pier from this proposed project, obtained final toe elevations ranging from -46.5 to ~58.5
feet using a Delmag D 30-32 open-ended diesel hammer. Assuming a similar soil profile for
the Cuttyhunk piles as that of Figure 3, the final embedment depths of the piles into the
siltstone bearing layer range from approximately 15 to 20 feet.

For the Pier Improvements Project at Tongue Point it is recommended that the piling have a
minimum embedment equal to the greater depth resulting from the following criteria

¢ 10 feet into the siltstone bearing layer or
e 5 feet below the geotechnical point of fixity (see Tables 4 and 5) or
* asrequired to achieve axial capacity requirements.

For pipe piles, if practical driving refusal is met before the minimum embedment is reached,
as determined from the criteria given above, drilling a pilot hole down the center of the pile
may facilitate driving the pile deeper. In addition, if the achieved embedment depths do
not provide sufficient uplift capacities, further measures, such as installation of tendon
anchors or insert piles, may be required. These measures, however, are only available in
conjunction with pipe piles because of the ability to drill through the open center of the
piling. The use of H-piles precludes their practical use.

As part of the constructibility evaluation, construction contractors and other geotechnical
engineers were contacted to determine if better driving penetration might be achieved with
H-piles rather than the pipe piles. The general consensus of these discussions was that it
was likely that the H-piles could be driven deeper than pipe piles of equivalent size in these
materials. However, this view was not unanimous: some felt that based on their experience
the H-piles would plug before an equivalent pipe pile - resulting in less penetration than
the pipe pile. The consensus from all was, however, that if neither the H-pile nor the pipe
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pile could be driven to the required minimum toe elevation, then the pipe pile offered the
easier option for reaching the required toe elevation by drilling a pilot hole or for increasing
the uplift capacity by using tendon anchors or insert piles.

6.6.2 Pile Driving Considerations

Embedment depths are difficult to predict without performing driveability analyses, using
the wave equation analysis of piles (WEAP), or monitoring a test pile program. The piles
can only be driven to capacities that stress the pile to 80 or 90 percent of the pile yield
strength. Pile driving at Tongue Point will likely result in high stresses at relatively small
embedments due to the high end-bearing resistance and small damping imparted by the
limited shaft embedment. This may result in unsatisfactory embedment depths into the
underlying siltstone. One potential solution is to specify high yield strength steel to allow
harder driving with larger hammers.

A larger hammer, such as a Delmag D 46, which can impart more energy during driving,
coupled with high yield strength steel could increase the embedment depth. However,
additional hammer energy could still result in over stressing the piling causing damage to
the pile. Pile damage could affect the structural and geotechnical capacities of the piling. In
addition, if the pile toe is bent or crumpled during driving, the installation of uplift anchors
through pipe piling could become exceedingly difficult. The use of H-piles may allow for
harder driving and deeper embedments without damaging the pile; however, if as noted
above the required toe elevations are not achieved there are no simple contingencies
available to increase axial or lateral capacities.

A driveability analysis, using the wave equation, is recommended to analyze stress
imparted to the pile by different hammers once the final pile length, diameter, and wall
thickness are determined. The wave equation should be used to assess stresses to the pile
during driving, as well as provide an evaluation of driving resistance versus ultimate
compressive capacity of the pile. The analyses could be used to determine a group of
acceptable pile driving hammers for the installation at the pier at Tongue Point. The
analyses can also help estimate final toe elevations of the driven piles.

For general reference, typical hammer energy ratings for different pipe pile sections are
given below: '

Pipe Pile Diameter (inches) Typical Hammer Energy (ft-kips)
12 410
16 50
20 65

This table is only a general rule-of-thumb, and should not be used to select the final sizes of
pile driving hammers.

Obstructions could also impede pile driving efforts. Several obstructions were encountered
while drilling the borings for this project as shown in the boring logs contained in
Appendix A. The obstructions ranged from wood and cable debris to concrete or boulder
type materials several feet in diameter. Obstructions such as boulders or concrete could
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prevent pile advancement and may cause damage to the pile toe and/or head.
Consideration for this should be taken into account when designing the mooring system.
Some flexibility in pile location is desirable to allow for adjustments if obstructions are
encountered during driving. In addition, cable and wood debris could get wrapped around
drilling equipment and slow or stop advancement of a drill hole intended for soil/rock
anchors or insert piles.

6.6.3 Test and Production Pile Monitoring

In view of the uncertain strength properties of the siltstone, dynamic testing and analysis
for these piles are also recommended. A pile driving analyzer (PDA) should be used
during pile driving, to better estimate the ultimate capacity of the pile and to measure the
stresses imparted to the pile during driving. Use of this analysis method would reduce the
recommended factor of safety in accordance with the guidelines shown in Table 3. The
drawback to this approach, however, is that the PDA monitoring must be done during pile
driving. This test-pile monitoring would usually be conducted several days before
production pile driving to allow analysis of the test pile informatiori. In addition to
establishing driving criteria, the PDA system could be employed to check the static ultimate
capacities recommended in this report.

The installation of all piles should be monitored during driving by recording the blow
count versus depth of penetration. Other driving-related ‘information should also be
collected, such as hammer type, hammer and pile cushion information, blow count rate
during installation, date of installation, driving depth, and final toe elevations. ‘
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TABLE 1. SUMMARY OF LABORATORY TEST RESULTS

B-1 528 11 SM - 31 - - 24
B-1 54 20 CH - 22 58 25 33
B-2 52 10.5 (ML) - 17 - - -
B-2 S4B 20.5 SM - 29 - - 15
B-2 S6 30 (CH) - 29 - - -
B-2 S8 40 CH - 21 76 21 55
B-3 54 20 SM - 13 . - 34
B-2 RUN 2 424 (CH) 161 16 - - -
B-2 RUN 2 43 CH - 19 65 26 39
B-4 RUN 4 484 (CH) 501 12 - - -

{a) Classifications without parentheses are verified by laboratory lest resulls.
Sample depths are below mudline.

TABLE 2. ULTIMATE UPLIFT CAPACITY FOR SOIL ANCHORS

15 16 181
25 7 132
25 16 301
40 7 211
40 16 482

Static Load Test 2.00

Dynamic Measurements and Analysis 225
coupled with Wave Equation Analysis )
Indicator Piles coupled with Wave

. . 2.50
Equation Analysis
Wave Equation Analysis 2.75

Installation Monitoring Only 3.00
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SUBSURFACE EXPLORATION

A.1 THE STANDARD PENETRATION TEST

The Standard Penetration Test (SPT) is performed by driving a standard split-barrel
sampler 18 inches into undisturbed soil at the bottom of the borehole using a 140-pound
guided hammer or ram, falling freely from a height of 30 inches. This test is conducted to
obtain a measure of the resistance of the soil to penetration of the sampler and to retrieve a
disturbed soil sample. The number of blows required to drive the sampler for three 6-inch
intervals, for a total of 18 inches, are observed and recorded on the soil boring log. The sum
of the number of blows required to drive the sampler the second and third 6-inch intervals
is considered the Standard Penetration Resistance or the SPT blowcount, N. If the sampler
is driven less than 18 inches, but more than 1 foot, the SPT blowcount is that for the last 1
foot of penetration. If less than a foot is penetrated, the number of blows and the fraction of
1 foot penetrated are recorded in the boring logs.

The values of N provide a means for evaluating the relative density of granular (coarse-
grained) soils and the consistency of cohesive (fine-grained) soils. Low N-values indicate
soft or loose deposits, while high N-values are evidence of hard or dense materials. The
criteria used for describing the relative density of coarse-grained soil and the consistency of
fine-grained soils based on N-value are presented in Tables A.1 and A.2, respectively of this
appendix. Field classification of the soil based on this criteria is incorporated in the boring
logs presented in the following section.

Table A.1 Relative Density of Coarse-Grained Soil (Developed from Sowers, 1979)

N Relative ' Field Test
(blows/ft) Density
0-4 Very Loose Easily penetrated with 1/2-in. steel rod -
Pushed by hand
5-10 Loose Easily penetrated with 1/2-in. steel rod
Pushed by hand
11-30 Medium Easily penetrated with 1/2-in. steel rod
Driven with 5-1b hammer
31-50 Dense Penetrated a foot with 1/2-in. steel rod
Driven with 5-1b hammer
50 Very Dense Penetrated only a few inches with 1/2-in.
’ steel rod driven with 5-1b hammer






Table A.2 Consistency of Fine-Grained Soil (Developed from Sowers, 1979)

N Consistency Field Test
(blows/ft)
<2 Very Soft Easily penetrated several inches by fist
2-4 Soft Easily penetrated several inches by thumb
5-8 Firm Can be penetrated several inches
by thumb with moderate effort
9-15 Stiff Readily indented by thumb, but
Penetrated only with great effort
16-30 Very Stiff Readily indented by thumbnail
30 Hard Indented with difficulty by thumbnail

A.2 TEST BORING LOGS

The logs for test borings are given in the following pages of this appendix,






) CH2MHILL

PROJECT Pier improvements; Tongue Point, OR

ELEVATION Deck Ef. = 16.5 ft

PROJECT NUMBER 1539891

BORING NUMBER B-1

Sheet; 1of 2

SOIL BORING LOG

LOCATION Southwest corner of pier

DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT CME 75 w/cathead hammer, mud rotary

WATER LEVELS Above mudiine START 01/09/01 FINiSH 01/10/01 LOGGER J. Theodore
SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
- PENETRATION
g E o é TEST RESULTS
a2 Z > SOIL NAME, USCS GROUP SYMBOL, COLOR,
a¥| 3 | e ] MOISTURE CONTENT, RELATIVE DENSITY OR giﬁ;ﬁoﬁ’;ﬁfs&"&lﬂglggg
= E E % 8 R CONSISTENCY, SOIL STRUCTURE, TESTS,AND INSTRUMENTATIO’N
er| W | =8| 3 6°-6"-6 (N) MINERALOGY
w2 | 2| 2
an| £ | = b
0- Ground Surface
Start drilling concrete deck at
7 3:30 PM. Quit at 5:30 PM.
i Restart clearing concrete hole for
casing at 7:30 AM (1/10/01}
= 29.5 feet from top of deck to
mudiine.
] Start casing at 8:00 AM
5 Casing 1o 4.5 ft below ground
5.0 S-1 4 0-0-0 (0) SILTY SAND (SM); surface, .
185 gray, wet to very wet, very loose, plastic, 30% 10 | All depths are below the mudiine.
| 40%, fine sand. Start drilling at 8:40 AM.
10— i Drive casing to 10.5 ft below
o5 A:10" SILT W/SAND (ML) ground surface after sampling
12'0 g2 | 18 4-7-8 (15) gray, moist, stiff, fine sand; wood debris and S-1, but before 8-2,
: peat pockets. Hit obstruction at 13.5 ft below
B:6" SITLY SAND, SM: ground surface. Rock? Concgete'
] light gray, moist, medium dense, fine sand. Drove casu}g to 13 feet after S-2.
i Natural Moisture Content = 31%
P200 = 24% (S-2B})
15 : Broke through obstruction at 15 it
15.0 53 8 10-10-12 (22) SILT W/SAND TO FAT CLAY W/SAND g
1165 ‘ (MH TO CHY; gray, dry to moist, very stiff, fine
] sand, scaltered gravel.
20 Liquid Limit = 58%
2001 o 4 | 44 15-32-44 (76) FAT CLAY, CH; Plastic Limit = 25%
1215 gray, dry to slightly moist, hard, plastic. Plasticity Index = 33%
. (SILTSTONE) Natural Moisture Content = 22%
25
250 " same as ahove;
o575 85 6 46-50/3 {50/3")
30






PROJECT Pier Improvements; Tongue Point, OR

ELEVATION Deck El. = 16.5 {t
DRILLING METHOD AND EQUIPMENT CME 75 w/cathead hammer, mud rotary
START 01/09/01 FINISH 01/10/01 LOGGER J. Theodore

WATER LEVELS Above mudline

PROJECT NUMBER 159891

SOIL BORING LOG

BORING NUMBER B-1

Sheet: 20f 2

LOCATION Southwest corner of pier
DRILLING CONTRACTOR Geo-Tech Explorations

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
7| PENETRATION
% E oy 4 TEST RESULTS
== 2 > SOIL NAME, UJSCS GROUP SYMBOL, COLOR,
AR o MOISTURE CONTENT, RELATIVE DENSITY OR DEPTH OF CASING, DRILLING
= | iz RATE, DRILLING FLUID LOSS,
EE|E|aw| B " gn.g" CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
o B ER | O 6"-6"-6" (N) MINERALOGY
4315 3F | &
oo = = oc :
_30.0 S5 3 50/4 (50/4%) same as above;
30.3
% 35.0 bove;
. 8.7 50 - same as above;
1354 5 /5 (80/57) except more britlle along hoizontal layering.

40 . Lost lots of drillling mud below
_:g-g s8 | 4 50/5 (50/5") same as above; 40 ft (after S-8) - fikely the loss of
bt mud is between the casing and
i obstruction near 13 ft.
| Could ot tell i the weathered
. rock {7) was slough or part of

formation.

150 ‘ b

o 88 | 2 50/4 (50/4° f£ame 2s a00ve; /
145.3 (50/47) possible weathered rock layer 1 thick (?) Egg%%fi’;;! g:e;g ﬁaﬂ
7 End of Boring

50

55—

60






- CH2MHILL

PROJECT NUMBER 159891

BORING NUMBER B-2
Sheet:10f2

SOIL BORING LOG

PROJECT Pier Improvements; Tongue Point, OR

ELEVATION Deck El = 16.5 ft

LOCATION Center of south edge of pier

DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT CME 75 w/cathead hammer, mud rotary

WATER LEVELS Above mudline START 01/10/01 FINISH 01/11/01 LOGGER J. Theodore
SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
| PENETRATION
g E n -4 TFEST RESULTS
- = z ; SOIL NAME, USCS GROUP SYMBOL, COLOR
<L » 2 s
nd | 2 | & & MOISTURE CONTENT, RELATIVE DENSITY OR O D Lo
< |z |W . vn an CONSISTENCY, SOIL STRUCTURE, ’ y
E 'il" E Suw 8 6"-8"-6" (N) MINERALOGY TESTS AND INSTRUMENTATION
= 35 ]
B | £ |2C | &
0 Ground Surface
Start drilling concrete deck at
7 3:45 PM. Drive Casing at
R 5:00 PM on 01/09/01
Casing to 4.5 ft below ground
7 28.0 fest from top of deck to
mudline.
B All depths are below the mudline.
5 Start driting at 7:30 AM
5.0 NO RECOVERY: - on 01/10/01.
465 | S 0 _0-00(0) Sampler fell 2 ft under weight of
. hammer (no blows).
10 ) . Drove casing to 10.5 ft below
o5 SILT W/SAND (ML ground surface after sampling
12-0 5.2 6 {D&M) 5-5-6 (11) gray, wet, very loose, plastic, fine sand, S-1, but before S-2.
- scattered wood debris. Natural Moisture Content = 17%
| Used Dames and Moore (D&M)
sampler for S-2 1o fry and push
] debris out the bottom of the hole.
Silt in trimmings from 10 to 154t
15 Drove casing to 15 ft after sample
] 15.0 s o 1-0-0 (0) NO RECOVERY; .
16.5
- Drilled to 20 ft, sampled S-3 and
| then drove casing to 21 ft.
Wood, plastic and metal debris in
] trimmings from 15 to 20 ft.
20
20.0 A" SILT (ML);
S-4 12 3-8-8 (16
3215 (16) gray, moist, stiff, scattered sand. .
. B:6" SILTYY SAND, SM; Driller notes obstruction at 23 ft.
| gray, moist, medium dense, fine sand, Possible boulder.
estimated 20% fo 30% sift. Nalural Moisture Content = 20%
_ P200 = 15% (S-4B)
25 Punched through obstruction at
2501 o5 | 17 |1836-50/5 (8e/41ny| EALCLAY(CHE 24,51, Hit another obstruction at
126.4 gray, dry to slhightly moist, hard, plastic. 24.7 ft. Through obstruction at
N {SILTSTONE) 25 ff. Possible cobble.
30






PROJECT Pter Improvements; Tongue Point, OR

PRCJECT NUMBER 159891

BORING NUMBER B-2

Sheet: 20f 2

SOIL BORING LOG

ELEVATION Deck El. = 16.5 f

LOCATION Center of south edge of pier

DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT CME 75 w/cathead hammer, mud rotary

WATER LEVELS Above mudiine START 01/10/01 FINISH 01/11/01 LOGGER J. Theodore
SAMPLE  STANDARD SOIL DESCRIPTION COMMENTS
_ PENETRATION
3 £ a £ | TESTRESULTS
=
d ‘.I.I_.I’ a1 < E SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING
I MOSTUTE CONVENT, RELATWEDENSITVOR | maTe, DU LUD10SS
g i B_pa_pm id ¥ ! Y
E L ESw| B 666" (N) MINERALOGY TESTS AND INSTRUMENTATION
ws | E| S r 1]
on |21 = e«
_gg-g s6 | 15 8-13-28 (41) same as above; Natural Moisture Content = 29%
" Driller notes the formation
| becoming more stiff.
35 5.0 .
faesl 87 | 8 s0/6 (s0/6) |, Sameas above;
40 . . Trouble pulling bit past
4:?-2 5.8 14 32-36’50/5 (86/1 1 u) 5 wl Obstfuction at 23 ft due to SO“
. caked on bit.
- Liquid Limit = 76%
Plastic Limit = 21%
] Plasticity index = 55%
. Natural Moisture Content = 21%
45_
50 50.0 same as above;
, - ove,
ls04] SO | 3 50/5 (50/5%) - Bottom of Hole at 50.4 fi.
| End of Boring Stop drilling at 1:30 PM.
55
60—






PROJECT NUMBER 158891 BORING NUMBER B-3
CHZ H“_L Sheet: Tof 2
- M SOIL BORING LOG
PROJECT Pier improvements; Tongue Point, OR LOCATION Southeast corner of pier
ELEVATION Deck El. = 16.5 ft DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT CME 75 w/cathead hammer, mud rotary
WATER LEVELS Above mudiine START 01/08/01 FINISH 01/09/01 LOGGER J. Theodore
SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
. PENETRATION
% E a z TEST RESULTS
) Z = SOIL NAME, USCS GROUP SYMBOL, COLOR
< 3 y 3
@ 2 le & MOISTURE CONTENT, RELATIVE DENSITY OR DT o o DAL
x| 2 . CONSISTENCY, SOIL STRUCTURE, ' ’
pL| ko w| 8 6°-6"-6" (N) MINERALOGY TESTS AND INSTRUMENTATION
k=1 E =] t w . ;
[a Q7] = = [+
0-1 Ground Surface

Start drilling concrste deck at
10:00 AM. Drive Casing at

12:30 PM on 01/08/01

Drove casing to 3.0 ft below
ground 36.0 feet from top of
deck to mudiine.

7] All depths are below the mudline.
Start drilting at 1:30 AM

i

I

ET s1 | 18 0-0-0 (0) SILT (MLY; on 01/08/01.
165 gray, moist, very soft, plastic, scattered fine Drove casing to 8 ft. Drilier notes
A sand. that it felt like the casing hit wood
at8.510 2.0 ft.

- Hit some rope/cable that wrapped
around rods and made it difficult
] to pull rods through the casing.

10 - .
100] ¢, | 1g 000 (0) SILT TO SILT W/SAND (ML);

115 gray, molst, very soft plastic.

15 - Wood debris in culti t 15 fi.
1500 o1, 337 (10) SILT W/SAND (ML); Wood ? i "f ; .mfs =
1165 gray, wet to very wet, stiff, scattered wood 000, Prastic, 1aurc lDers in

: g trimmings to 19 ft.
i debris and fabric fibers.
20 Drove casing to 20 ft after sample
12901 a4 | 14 4-5-7 (12) SILTY SAND, SM; ‘ S-4 to get past wood and fiber
2151 - gray, wet to moist, medium dense, fine sand. debris.
= Natural Moisture Content = 43%
P200 = 34%
25 Continue 1o see wood chips In
2501 e | & 6-9-5 (14) SILTY SAND (SM); cuttings, but driller notes it no
1285 gray, moist, medium dense, fine sand, well no longer feels like its drilling
B graded. through wood.

Drifler notes 1 fi thick layer of
4 gravel at 26 to 27 ft. Could be
a couple of cobbles.
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PROJECT NUMBER 159891 BORING NUMBER B-3
Sheet: 2 0f 2
SOIL BORING LOG
PROJECT Pier Improvements; Tongue Point, OR LOCATION Southeast corner of pier
ELEVATION Deck El. = 16,5 {t DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT CME 75 w/cathead hammer, mud rotary
WATER LEVELS Above mudiine START 01/08/01 FINISH 01/09/01 LOGGER J. Theodore
SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
— PENETRATION
g E a ‘% TEST RESULTS .
ol ¢z( b o SOIL NAME, USCS GROUP SYMBOL, COLOR, ;
GRS & MOISTURE CONTENT, RELATIVE DENSITY OR g e o Rl LS
I < CONSISTENCY, SOIL STRUCTURE y ¢
o© o " _pu_pn 4 i
B | S g 6°-6"6" (N) MINERALOGY TESTS AND INSTRUMENTATION
woD e} LI
oo | Z|2F o
30.0 FAT CLAY (CH); _
5-6 4] 30-50/4 (50/4" ;
130.8 (80747 gray, moist to dry, hard, plastic. (SILTSTONE) Drilled to 31 ft after sample S-6;
i _stopped for the day at 4:00 PM.
Resumed Drilling at 8:00 AM on
_ : 01/0%/01. -
Start coring at 35.0 ft after SPT S-7.
35 Bl T T T samans, 92 - RS B SR ~| Retooled for rock coring at
ol 87 | 4 50/6" (50/6") same as above; 8:30 AM. Did not drill out SPT
5 e : prior to coring at 35 ft,
4 - SPT apparent in core sample.
| {Run 1 from 35.0 1o 39 ft.)
39.0/RUN 1) 88% RQD = 88% Core Runs ¥ and 2 in Box 1 of 2.
. Natural Moisture Content = 16%
40390 same as above; Unconfined Compressive
Strength = 161 psi (42.4 ft)
. RUN 2| 75% RQAD = 69% Liquid Limit = 65% (43 ft}
Plastic Limit = 26%
430 Plasticity index = 39%
i Natural Moisture Content = 18%
43.0 same as above; Core Runs 3 and 4 in Box 2 of 2.
45— RUN 3|100% RQD =85%
l47.0
47.0 same as above; .
f RUN 4]100% RQD = 100% Natura!_ Moisture Contc?nt = 12%
1495 Unconfined Compressive
Strongth = 501 psi (48 it}
50 : £nd of Boring Bottom of hole at 49.5 ft.
R End drilling at 11:45 AM.
55
60—
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LABORATORY TEST RESULTS





LABORATORY TESTING PROGRAM

Laboratory testing was performed by Shannon & Wilson, Inc. The laboratory tests
performed included natural moisture content, percent passing sieve No. 200, Atterberg
Limits, laboratory visual classification, and unconfined compression testing. The results of
the laboratory tests are included in this appendix and are summarized in Table 1 of this
geotechnical report. The test results are also incorporated in the logs of test borings that are
contained in Appendix A of this geotechnical report. Brief descriptions of the various
laboratory tests follow.

B.1 NATURAL MOISTURE CONTENT TEST

The natural moisture content test determines the weight of water contained in a given
weight of soil. The results are usually presented as the weight of water divided by the
weight of dry solids, expressed as a percentage. Moisture content (along with unit weight
and specific gravity of solids) provides the basis for determining the phase relationships of a
soil and inay be useful in estimating soil consistency, compressibility, and strength. Natuzal
moisture content was determined in general accordance with ASTM D 2216.

B.2 VISUAL DESCRIPTION

The visual description of soils allows convenient and consistent comparison of soils using a
standard method for describing the soil. The use of this method of classification provides a
basis for comparison of soils from widespread geographic areas. Visual classification of
soils was performed in general accordance with ASTM D 2488.

B.4 ATTERBERG LIMITS TESTS

Atterberg Limits test were determined in accordance with ASTM D4318. The test includes
liquid limit (LL), plastic limit (PL) and plasticity index (PI). Liquid limit is the moisture
content at which a soil behaves as a liquid and flows to close a standard groove when
subjected to 25 blows of a standard device. Plastic limit is the moisture content at which the
soils becomes plastic as demonstrated by causing incipient crumbling to occur in the soil
when it is rolled into one-eighth-inch threads. Plasticity index represents the range of water
content at which the soil behaves like plastic and is obtained as the difference between the
liquid limit and plastic limit.

B.5 SOIL CLASSIFICATION SYSTEMS

Soil classification systems attempt to group soil with similar engineering behavior based on
index tests. A number of classification systems have been developed, usually for a specific
application. The system most generally accepted for a wide range of engineering
application is the Unified Soil Classification System (USCS). Soil classification systems
generally use index test methods (particle size analysis and Atterberg limits) to permit
rational grouping of the soil. Laboratory classification of soil was performed in general
accordance with ASTM D 2487. The results were used to correct some of the visual
classifications contained in the boring logs of Appendix A. The corrected USCS
classifications can be identified from the boring logs as those not enclosed in parenthesis.





B.6 UNCONFINED COMPRESSION TEST

This test method provides the approximate compressive strength of soils that have sufficient
cohesion to permit testing in the unconfined state. Both undisturbed and remolded samples
can be tested using the procedures outlined in ASTM D2166. A cylindrical sample is
compressed in a compression device at a sufficient rate to limit pore pressure dissipation
and induce undrained loading. The maximum pressure applied during loading is taken as
the unconfined compressive strength of the soil. The test is a total stress evaluation of the
soil strength.
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MEEE SHANNON' & WILSON INC.
Gcotcchmcal Consultants

Project jjmfgl)t’ i Job No. _2\-\ -~ 068967-12}
Boring No. ~ A TestBy .- _On_Y """
Sam‘plc No, . Kon-Z Comp By 20 0On \!25(0\
Depth, Ft. 224-4%0 Chek By On

ROCK qu TEST NO.

(ASTM D 2938-79)

Height
Diameter

- Weight

Storage Environment:

_ Sample Description:

sat 5% W @k
2369 in, Area b3 in,
g% g Y Vb pcf

2

WATER CONTENT DATA

(After Test)
Pan. No. z -3l
Wet + Tare 235312
Dry + Tare ___325:L4
Tare 156
We, %- \lo B

'Spc Sy vne il frackf‘ﬂg; Aﬁé—va‘ CHH-\‘JGF L«‘}i{“ﬂ

Qsomonel fawns.

AJ T

ren

tat e nel 4 vather

sr—‘-hf Livn€v)

lap Yo greveat Lortiner Sovncse 4

Before

Rate of Loading
MaxImum Load

Unconfined Compressive Strength, qu

‘Equivalent  _ qu

Strength

(if H/D < 2) [9 88 + (?ﬁg )]

5§%¢

Ibs/min, (min (A<
200 Ibs
psi





MEEE SHANNON' & WILSON, INC. brojoct Longue Paet_ Job No. 24:L-080% T 12|
Geotechnical Consultants 7

Boring No, B35 . Test By W8 on 1i28/0 !
Sample No. _Roas Comp By 2% On {23]6]
Depth, Ft. 484 - 44.0 . Chck By On —

ROCK qu TEST NO.

after f“f’f“-"(j

(ASTM D 293879) | WATER CONTENT DATA

Height Saas 5% in, H/D 1.3 (Aftor Test)
Diameter 2344 in. Area .39 in.zt Pan. No- —
) o Wet + Tare 120 L€
Weight 1521 g 7 13N pof Dey + Tare __88:%2
' Tare 27
We, % 114
Storage Environment: :
~ Sample Description: Specimen ceucling alter cotbing Lorten dcimumancl sou

LI Ca p _ends: cubner Yhan lap o grcvm-\;
Lye e em-'clkx\nc_} of "specimen

Before ‘ | - After

41+
L
Rate of Loading L 306! tbs/min.
Max imum Load . 2200 Ibs
Unconfined Compressive Strength, qu 50! psi -
"Equivalent qu

sty Tooon (]





APPENDIX C

ANCHOR TESTING
POST TENSIONING INSTITUTE (1996)





RECOMMENDATIONS

8.0 STRESSING, LOAD TESTING AND
ACCEPTANCE

8.1 General
Stressing and testing are required for every
-anchor, to fulfili the following two functions:

(1) to stress and lock-off the tendon at its
specified load and .

(2) to ascertain that the anchor meets the
acceptance criteria.

The equipment and procedures shall be
designed accordingly. Testing procedures are
Independent of ground type.

8.2 Equipment

8.2.1 Requirements for Equipment
Stressing equipment shall be capable of
stressing the whole tendon preferably in one
stroke to the specified Test Load.

Regripping of strands, which would cause
overlapping wedge bites, or wedge bites on the

tendon below the anchor head, shall be avoided.

Stressing and testing of multiple element
tendons with single element jacks is not
permitted. '

The equipment shall be capable of stressing the
tendon to the maximum specified Test Load
within the rated capacity. The pump shall be
capable of applying each load increment in less
than 60 seconds.

The equipment shall permit the tendon to be
stressed in increments so that the load in the
tendon can be raised or lowered in accordance
with the test specifications, and allow the anchor
to be lift-off tested to confirm the lock-off load.
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Stressing and recording should be carried out by
experienced personnel under the control of a
suitably qualified supervisor, preferably provided
by a specialist anchor contractor/supplier or an
engineering agency fully experienced with the
procedures.

Regripping of strands during stressing may have to
be considered on practical grounds in certain
instances.

A single strand jack may be used to place an equal
Alignment Load on the individual strands of long,
two-stage grouted multistrand tendons prior to
stressing with a multistrand jack.

" The rated pressure is smaller than the actual jack

capacity. Pressure limiting valves on the hydraulic
jacks or pumps should be set by the supplier such
that the rated pressure cannot be exceeded.





RECOMMENDATIONS

Stressing equipment shall be recently calibrated.

within an accuracy of +2% prior to use. The
calibration certificate and graph shall be
available on site at all times. The calibration
shall be traceable to the Nationai Institute of
Standards and Technology (NIST).. The
production gauge shall have graduations no
larger than 0.7 MPa (100 psi). A second certified
gauge shall be kept on site to periodically check
the production gauge. ; )
Dial gauges shall be used which permit the
measurement of total tendon movement at every
load increment to be read to the nearest
0.03mm (0.001 inch). The gauge shall have
sufficient travel to record the total anchor
movement at Test Load without the need to reset
at an interim point.

8.2.2 Equipment Setup

The stressing equipment, the sequence of
stressing, and the procedure to be used for each
stressing operation shall be determined at the
planning stage of the project. The equipment
shall be used striclly in accordance with the
manufacturer's operating instructions.

.Stressing shall not begin before the grout has

reached adequate strength.

Prior to setting the dial gauges, the Alignment
Load (AL) shall be accuratoly placed on the
tendon. The magnitude of AL depends on the
-type and length of the tendon.

Dial gauges shall bear on the pulling head of the
jack and their stems shall be coaxial with the
tendon direction. The gauges shall be supported
on an independent, fixed frame, such as a
tripod, which will not move as a result of
stressing or other construction activities during
the operation.
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The use of load cells is recommended only to

_ monitor small changes in load during extended

creep testing and long term monitoring,

Dial gauges with travels greater than-100mm (4 in)
are especially susceptible to field damage. An

-alternative is to use two or more gauges of shorter

travel in tandem. These are then reset at inferim
points in the stressing sequence.

Anchor stressing and testing can normally start
five days after grouting with Type I or Il cements,
and after three days using Type 1l cements (see
Section 4.12.1).

The Alignment Load typically varies from 5 to
25%of the Design Load (DL), and 10% is
common. The Alignment Load is applied to secure
all the components during stressing and to ensure
that the residual movements are accurately and
consistently determined when unloading during a
Performance Test.

The seating loss of the pull wedges must be
considered in addition to the reading taken from
the dial gauges.

Where such a setup cannot be used, the dial gauges
may be supported on the body of the jack, but they
will then record only jack ram extension. Particular
judgement must be exercised in the interpretation
of such data since ram extension may include reaction





RECOMMENDATIONS

During stressing, safety precautions are
essential. Operators and observers must stand
to the side of the stressing equipment and never
pass behind when it is under load.

8.3 Tes_ting

No tendon shall be stressed at any time beyond
80% of the specified minimum tendon strength

(Feu) -
The three classes of tests are:

(a) Preproduction Tests
(b) Performance Tests
(¢) Proof Tests

- Every anchor shall be tested in accordance with
the Proof or Performance Test procedures. If the
anchor is installed in ground that may be
susceptible to creep failures, then the
Performance Test procedures shall be extended
in accordance with Section 8.3.4.

8.3.1 Preproduction Tests

Such tests shall be based, as a minimum, on the
principles of the Performance Test, but may be
more rigorous in detail. They will feature bond
zone geometries likely to cause grout-ground
failure within the safe operating limits of the
other interfaces (e.g. grout-steel) or components
(e.g. tendon to 80% of Fyy)

8.3.2 Performance Tests

Performance Tests are conducted on selected
production anchors constructed under methods
and conditions identical to those foreseen for the
overall project.
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movement of the structure being anchored, and
possibly other movements too, and so can be an
over estimation of the true total anchor movement.

Serious injury 'may occur if a tendon fails during
stressing.

When verifying individual anchor performance,
anchors may be tested simultaneously, only when
a) they are sufficiently far apart that no structural
or geological interference may occur and b) there
is sufficient special .equipment, instrumentation
and supervision in place that the data recorded
from each anchor will be of equal and acceptable
quality. Testing of groups of anchors
simultaneously to investigate possible anchor
inferaction may be feasible but is rarely conducted
for practical reasons, especially if the anchor
spacing equals or is less than 1.2m (4 ft).

The number of tests will vary based on the size of
the project and the number of anchors to be
installed. Typically one to three tests may be
performed in each significantly different ground
condition. Such special tests may be undertaken to
demonstrate or investigate, in advance of the
production anchors, the quality and adequacy of
the design, the materials and the construction. Due
to cost and time considerations, such tests are
specified only in extraordinary circumstances,





RECOMMENDATIONS

The first two or three anchors, as determined by

the Engineer, shall be Performance Tested.
Thereafter, a minimum of 2% of the remaining
anchors shall be Performance Tested.

Performance Tests on fully grouted resin
anchors are not possible and, therefore, the
slow setting resin in the free length shall not be
installed on these anchors.

Performance Tests are used to determine:

a) whether the anchor has sufficient load
carrying capacity,

b) that the apparent tendon free length has
‘been satisfactorily established,

¢) the magnitude of the residual movement,
and

d) that the rate of creep stabilizes within the
specified limits.

The Performance Test shall be conducted by
cyclically and Incrementally loading and
unloading the anchor in accordance with the
schedule in Table 8.1 .

The load shall be decreased to the Alignment
Load (AL) after each cycle maximum. it is
particularly important to record accurately the
movement of each successive Alignment Load
step.

At each load increment, the total movement of
the pulling head shall be recorded to the nearest
0.03mm (0.001 in) with respect to the
independlent fixed reference point. The load
shall be held at each increment just long enough
to obtain-the movement reading but no longer
than 1 m{'hute Movement readings at Test Load
shall be taken ati, 2,3, 4,5, 6 and 10 minutes.
If the total cresp movement between 1 and 10
minutes exceeds 1 mm {0.040 in), the Test Load
shall be maintained for an additional 50 minutes.
Total movements shall then be recorded at 20,
30, 40, 50 and 60 minutes.
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If special provisions are not made to compensate
for the missing resin in the free length, the
performance tested anchors may not be able to be
incorporated as production anchors in permanent
applications.

The number of Performance Tests may be
increased, especially when the anchors are being
used for permanent applications, when creep
susceptibility is suspected, or when varying ground
conditions are encountered, but normally will not
exceed 5% of the total number of anchors.

Data from such tests may be used to supplement or
enhance the evaluation of the resuits from
subsequent Proof Tests.





RECOMMENDATIONS

During the load hold periods, the anchor load

shall not be allowed to deviate from the Test
Pressure by more than 0.35 MPa (50 psi).
Repumping back to Test Load will compensate
for small movements, hydraulic oil seepage and
changes in temperature of the hydraulic oil. The
. load shall always be returned to the specified
Test Load prior to taking the movement reading
at the specified interval. The Test Load shall not
be exceeded during the period of observation.

52

COMMENTARY

Total Residual Elastic
Movement Movement Movement
at load at AL at load

Load cycle after cycle

Maximum cycle Maximum

Maximum
(6 (3, (8.)
Al
0.25 DL 8;; 6:; - 811 = 83[
AL | 5.
0.25 DL
0.50 DL 8[2 8[2" 8.1 = 832
AL - 8:2
0.25 DL
0.50 DL
0.75 DL 8(3 6(3 - 83 = 633
AL o
0.25 DL
0.50 DL
0.75 DL
1.00 DL 8:4 514 - 6;4 = 834
AL O
0.25 DL
0.50 DL
0.75 DL
1.00 DL
120 DL 8(5 8(5 - 8.-5 = QOes
AL ’ 515
0.25 DL
0.50 DL
0.75 DL
1.00 DL
1.20 DI
1.33 DI 8 Test Load (Zero reading for
Creep test)
8 Final Load
hold reading Ot - Org = Oes
Al Oes
Adjust to lock-off load.
Table 8.1  Performance Test Steps
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Test data shall be plotted and analyzed as

Only the successive load cycle maxima are shown
shown in Figures 8.1a and 8.1b.

for clarity and are numbered 1 through 6 respectively.

& 8 Load
fy y ———
DL
B,
¥
Movement /
&
4
8. \\\‘ .
- %5
Y Y \ 6 -
10 min.
13 Figure 8.1a Plotting of Performance Test Data
8. 6
5
s
Ot
c-’Qoroﬁ 4
Q\“ p /
\of 3
4 ?‘ee w
Elastic e 0% Free
Movement Line K
3 1 8 § @  Load
d o ~ — - -~
1 3 \ DL
Residual 3
Movement Z‘\
5
6
3

Figure 8.1b  Graphical Analysis of Performance Test Data
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Figure 8.1a shows the total movement as a
funetion of load.

Figure 8.1b is developed from Figure 8.1a, and
shows the partition of total movement (§)) into its
elastic (8,) and residual (8) components for
each foad maximum. The elastic movement ()
is calculated by deducting the subsequent
residual movement reading (5, from the total
movement (&) monitored at a cycle maximum.

Analysis of the elastic component permits
calculation of the apparent free tendon length, at
each load maximum, from the relationship:
Apparentfree A Eg 8¢

tendon length — P

AAt_ = Cross section of the tendon

Es = Modulus of elasticity for the prestressing steel
0. = Elastic movement

P =TL-AL

8.3.3 Proof Tests

Proof Tests shall be carried out on all other
production anchors. This test is intended to
quickly and economically determine

a) whether the anchor has sufficient foad
carrying capacity,

b) that the apparent tendon free length has
been satisfactorily established, and

¢) that the rate of creep stabilizes within the
specified limits.

The Proof Test shall be conducted by
incrementally loading the anchor in accordance
with the schedule in Table 8.2. At the Test Load,
the load shall be maintained constant for 10
minutes and total movement readings shall then
be recorded at 1, 2, 3, 4, 5, 6 and 10 minutes. If
- the total creep movement between 1 and 10
minutes exceeds 1mm (0.040 in), the Test Load
then shall be maintained for an additional 50
minutes and the movement readings shall be
recorded at 20, 30, 40, 60 and 60 minutes.
During the load hold periods, the hydraulic

54

COMMENTARY

The maximum test load for Performance Testing
may be increased beyond 133% of the Design
Load (DL) under special conditions, but shall not
exceed 80% of Fpy,. Such a special condition may
arise if fixed reference points cannot be practically
established, against which to directly measure
pulling head movement, for example,

However, such an increase in maximum Test Load
may require additional steel area, and therefore a
larger hole diameter. This will be more costly and
may not be wholly representative of the Proof
Tested anchors in composition or behavior.

A test load higher than 1.33 DL may be specified
by the Engineer, Such an increase in the maximum
Performance Test load above 133% of the Working
Load may require an increased tendon steel area
and hole diameter.

A comparison of the total movement graphs of the
Proof Test with those of the Performance Tests
(conducted in similar conditions) may allow
additional insight into the load transfer
characteristics of the Proof Tested anchors.

AL

0.25 DL

0.50 DI,

0.75 DL

1.00 DL

1.20 DL

1.33 DL [Test Load] (10 minute hold)
AL (Optional)

Adjust to Lock-Off Load.

Table 8.2 Proof Test Steps





RECOMMENDATIONS COMMENTARY

pressure shall not deviate from the Test
Pressure by more than 0.35 MPa (50 psi) and
the load shall always be retuned to the Test
Load prior to taking the movement reading.
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Figure 8.2b  Graphical Analysis of Proof Test Data
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The test data shall be plotted and analyzed as
shown in Figures 8.2a and 8.2b. For approx-
imating the elastic elongation of Proof Tested
anchors, the value for the residual movement of
adjacent representative Performance Tested
anchors shall be deducted from the total
movement measured.

When the results of Performance Tests cannot
be compared directly to those of Proof Tests, the
anchor should be returned to AL after the 10-
minute hold at Test Load and raised again to
Lock-Off. This will permit the determination of
permanent and elastic movements at the Test
Load. :

8.3.4 Supplementary Extended Creep Tests

When conducting this test, the equipment shall
be capable of measuring and maintaining the
hydraulic pressure within 0.35 MPa (50 psi).

At least two extended tests shall be made on
permanent anchors in soils having a Plasticity
Index greater than 20. The Creep Test shall be
conducted by incrementally loading and
unloading the anchor in accordance with the
schedule of the Performance Test, except that at
each new load maximum, the load shalf be held
constant in accordance with the schedule in
Table 8.3.

The times for reading the creep movements
shall be 1, 2, 3, 4, 5, 6, 10, 15, 20, 25, 30, 45,
60, 75, 90, 100, 120, 150, 180, 210, 240, 270
and 300 minutes (where appropriate).

If the creep rate exceeds 2mm (0.080 in) per
logarithmic cycle, the observation period may be
extended in an attempt to determine if the creep
rate will diminish to the 2mm (0.080 in) per
logarithmic cycle of time.

The family of creep curves shall be plotted as in
Figure 8.3 on a semi-logatithmic chart.

In creep susceptible ground, the overload on
anchors without fixed reference points shall be
increased to 2.00 DL..
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For temporary anchors, where ground conditions
and installation procedures are sufficiently
understood, and installation procedures are well
controlled, Proof Test maximum loads as low as
1.20 DL may be appropriate. However, regardless
of how low the Proof Test maximum is, the Design
Load may not exceed 0.6 E,,.

Extended creep tests normally are not performed
on rock anchors since they do not exhibit time
dependent movements. However, anchors installed
in very decomposed or argillaceous rocks may
exhibit significant creep behavior.

Load Observation Period
(min)

AL

0.25 DL _ 10

0.50 DL 30

0.75 DL 30

1.00 DL 45

1.20 DL 60

1.33 DL 300

Table 8.3 Supplementary Extended Creep Test

LA s





After testing has been completed, the load in the
tendon shall be such that after seating losses
(wedge seating), the specified Lock-Off Load
has been applied to the anchor tendon.

The magnitude of the Lock-Off Load shall be
specified by the engineer, and shall not exceed
70% of Fyy

The wedges shall be seated at a minimum load
of 50% of Fyy,. If the Lock-Off load is less than
50%, shims shall be used under the wedge plate
and the wedges seated at 50% of F,,. The
shims shall then be removed to reduce the load
in the tendon to the desired Lock-Off Load. Bar
tendons may be locked off at any load less than
70% of Fpy.

8.5 Iniltial Lift-Off Reading

After transferring the load to the anchorage, and
prior to removing the jack, a lift-off test shall be

57

RECOMMENDATIONS COMMENTARY
780 kN
(175 kips)

g —=
"c._e_ 0 670 kN
= (150 kips)
£
E o
£ 530 kN
s —==(120 kips)
w g [
= |
g 400 kN

1 \
% ol (90 E(lpsi,
o« 270 kN
© (60 kips)

0
gsmm 130 kN
{0.1 m)o - (30 kipS}
1 ' 10 100 300
' ' TIME (minutes)
Figure 8.3 Typical Creep Movement Plot

8.4 Lock-Off Procedure

The tendon is loaded to the Lock-Off load and then
the jack ram is further extended by an amount
equivalent to the anticipated seating losses, prior to
Lock-Off. This amount is the product of many
factors, and needs careful field verification.

The minimum seating load is necessary to prevent
possible strand slip through the wedges if the load

in the tendon increases above the Lock-Off load -

during service life. Power seating of the wedges
alone will not prevent strand slip.

The Lift-Off Load is ineasured by a) observing on
the pressure gauge the point at which there is +2%
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conducted to confirm the magnitude of the load
in the anchor tendon. This load is determined by
re-applying load to the tendon to lift off the
wedge plate (or anchor nut) without unseating
the wedges (or turning the anchor nut). This
moment represents zero time for any long term
monitoring.

8.6  Acceptance Criteria

The engineer shall evaluate the test data and
determine whether the anchor is acceptable.
Three groups of acceptance criteria shall all be
satisfied:

* Creep
* Movement
* | ock-off load

8.6.1 Creep

The creep rates shown by the family of curves in
Figure 8.3 should be reviewed and judged by
the engineer to determine that there is no
indication that future unacceptable movement or
creep failure is probable.

The creep amount shall not exceed 1 mm (0.040
in) at Test Load during the petiod of 1 to 10
minutes. If this value is exceeded, then the total
creep movement within the period of 6 to 60
minutes shall not exceed 2mm (0.080 in).

The creep behavior of epoxy filled strand itself is
significant and the measured anchor creep
movements must be adjusted to reflect the
behavior of the material. At a Test Load of 80%of
Fou, creep movements of epoxy filled strand are
conservatively estimated to be 0.015% of
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marked reduction in the rate of gain of pressure
and/or b) the load at which twe shim-wires
installed diametrically opposite under the wedge
plate can be first withdrawn. A load accuracy of
+2% may be expected.

If anchors fail during testing, it may be necessary

“to modify the design or construction procedures.

These modifications may include reducing the
anchor design load by increasing the number of
anchors, increasing the bond length, changing the
anchor type, or modifying the installation
techniques. The engineer and the anchor contractor
should work closely together in order to determine
the most suvitable modifications within the
framework of the specifications.

For anchors that have failed a test load criterion,
monostrand stressing may help to ascertain mode
of failure, e.g., pull-out of individual tendon units
may indicate debonding at the grout-tendon
interface, whereas, if all tendon units hold their
individual test loads, attention is directed towards
failure of the bond zone at the ground/grout
interface.

If this criterion is not met, see Section 8.7.

The Creep Test is intended to determine the creep
movement of the grout body through the ground.
The creep rate of 2mm (0.080 in) per log cycle
was established for anchors using bare (i.e. not
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the apparent free stressing length during the 6-
60 minute log cycle, but may be higher than this
value. For a Test Load of 76% of Fy, this
percentage can be reduced to 0.012%. These
correction factors are based on limited
laboratory tests but appear to be reasonable
based on field observations.

8.6.2 WMovement
8.6.2.1 Residual Movement

There is no absolute criterion for the amount of
residual movement which is acceptable.
Measurement of this residual movement is,
however, essential to determine the elastic
movement. From that, the apparent free length
of the anchor can be calculated for which the
acceptance criteria are described in Sections
8.6.2.2 and 8.6.2.3.

8.6.2.2 Minimum Apparent Free Length

The minimum apparent free length at the Test
Load, as calculated on the basis of elastic
movement, shall be equivalent to not less than
80% of the designed free tendon length plus the
jack length. If this criterion is not met, the anchor
shali be reloaded up to two times more from AL
to TL and the calculation repeated on these
cycles. If the criterion is still not met, then a) the
cause of this inefficiency in load transfer shall be
investigated and b) the anchor may be rejected
or derated.

A limit higher than 80% of the designed free
length shall be set in cases where later
movements occurring as a result of
redistribution of the free length friction would
cause unacceptable structural movement. A
higher limit shall also be set where there is the
potential that significant amounts of prestress
would be transferred in the "no load zone" by
tendon friction along the free length.

8.6.2.3 Maximum Apparent Free Length

The maximum apparent free length at the Test
Load, as calculated on the basis of elastic
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epoxy filled or coated) prestressing strand, the
creep rate of which is negligible. After Lock-Off,
the relaxation properties of the tendon steel govern
its long term load loss (see ASTM Specification
A882). For epoxy coated bars, these
considerations do not apply.

The amount of residual movement depends on
many geotechnical, constructional and testing
factors. Residual movements in hard, competent
rock masses are typically small (less than 25mm or
1 in), while residual movements in soft rocks or
weak soils tend to be greater.

This is calculated to verify that the anchor load is
being transferred beyond any potential failure or
slip plane in accordance with the overall stability
requirements of the anchor-structure system.
Friction in the free length may need to be
considered. The actual E modulus of a long multi
strand tendon may be less than the manufacturer’s
E value for a single strand, measured over a
relatively short gauge length. A reduction in the
manufacturer's E modulus value of 3 to 5% may be
allowed in any field diagnosis.

The "no load" zone is defined as being that part of
the ground or structure between anchor head and
bond zone which is to be anchored, and which
would move unacceptably if not anchored.

The apparent free length as determined at the Test
I.oad also provides additional information on load
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movement, shall be less than 100% free length
plus 50% bond length plus the jack length.
However, anchors with longer apparent free
lengths shall not be rejected if the cause of
the behavior has been investigated and
satisfactorily explained.

8.6.2.4 Acceptability Based on Total
Movements

The criteria for the Minimum and Maximum

Apparent Free Length, as described in Sections

8.6.2.2 and 8.6.2.3, are not strictly relevant if
only total movement data are available.

However, it is conventional to apply these
criteria also to total movement data when, from
‘past experience or previous tests in the same
conditions, the magnitude of the residual
movements is. well known, and elastic
movements can, therefore, be estimated. In
such cases, the criteria listed above shall be
applied. Otherwise, only the criterion for the
Minimum Free Length shall be used as a basis
for acceptance, even though total movements
will be the basis.

8.6.3 Initial Lift-Off Reading

This reading shall be within 5% of the designed
Lock-Off Load. if this criterion is not met, then
the tendon load shall be adjusted accordingly
and the initial Lift-Off reading repeated.

8.7 Procedures in the Event of Failure
During Testing

If an anchor does not reach the Test Load as a
consequence of interfacial bond failure,
subsequent actions depend on whether the
anchor can be postgrouted or not.

Regroutable anchors shall be postgrouted and
then subjected to all the original acceptance
criteria.
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transfer characteristics within and around the bond
zone. Apparent free lengths longer than this
criterion may be caused by a) tendon debonding,
b) installing the bond length in variable ground
where the more competent ground surrounds the
lower part of the bond length, ¢) the anchor
approaching or having reached its ultimate loa

carrying capacity. ‘

Total movement data only will be available in
Proof Tests where the option to return to AL before
lock-off has not been pursued.

When the load is more than 5% above the desired,
and where no shims have been prepositioned under
the wedge plate for later extraction, then it is
preferable to accept this load and so avoid the
danger of having wedge marks below the wedge
plate-as a result of strand/wedge regripping (see
Section 8.2.1).

It may be decided, for economic or logistical
reasons not to opt for additional postgrouting.
Such anchors may then be treated as if they had no
postgrouting facility.
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Anchors without a postgrouting system shall be
either rejected (and replaced) or locked off at not
more than 50% of the maximum load attained. In
this event, no further acceptance criteria are
applied.

If an anchor fails the Creep Test at the Test
Load, then the anchor shall be postgrouted and
subjected to an enhanced creep criterion,
assuming the other acceptance criteria are met.
This enhanced criterion requifes a creep
movement of not more than 1mm (0.040 in)
between 1 and 60 minutes at Test Load.

Anchors, which cannot be postgrouted may be’

rejected or shall be locked off at 50% Test Load.
In this event, no further acceptance criteria are
applied.

‘A flow diagram illustrating this decision making

process is shown in Figure 8.4,
8.8 Monitoring Service Behavior

Monitoring of the anchored structure during and
after construction may be appropriate and the
frequency of monitoring shall be decided at the
design stage. Monitoring may be by the
measurement of loads on individual anchors by
using load cells or lift-off tests and/or the
measurement of the performance of the
structure or excavation. Monitored anchors must
remain unbonded in the free stressing length.
Specifications may require the load in the
anchor tendon to be adjustable at a later time.
Specially designed anchor heads will be
required to allow later lift-off readings and load
adjustments.

The designer shall prescribe the. monitoring
program in terms of anchor number, location,
frequency of monitoring: and reporting
procedures.

The designer shall further determine the
maximum loss or gain of load that can
beolerated in any anchor during its service life,
taking into account the design of the overall
system. ‘
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As noted in Section 8.6.1, the performance of
epoxy coated strand must be considered separately
and compensated for in these criteria.

The purpose of long-term monitoring is to
determine if the anchor has maintained its load
and/or has not suffered damage from corrosion.
Depending on the amount of anchors and the
importance of the measurements, typically 3 to
10% of the anchiors, or more if desired, are
monitored on any given project.

Load monitoring devices, or load cells, have
become more reliable and are being used more
frequently for long-time monitoring of anchor
loads. Hydraulic and vibrating wire load cells are
better suited for job site conditions than electric
resistance load cells. Strain gauges, and in
particular electric resistance strain gauges, have
not shown long-term reliability. The design of such
systems must address appropriate bearing plate
conditions, and the Length/Diameter ratio of the
load cell, in order to eliminate inaccuracies due to
uneven loading and/or end effects. Hydraulic load
cell readings can be influenced by temperature
changes. Designers should consider the instaliation
of secondary measurement systems such as survey
targets, to verify the magnitude of primary
measurements which involve strain,
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The movement of the anchored structure must
be known in order to determine the-cause for the
change in anchor load and whether remedial
measures are required.

In general, observations shall initially be.at short
intervals of 1 to 3 months, with later monitoring

at longer intervais not more than 2 years,.

depending on the results. Any significant load
changes shall be evaluated. )

Lift-off readings within a few hours or days after
the initial lift-off are not done routinely , but when
required, are usually performed on permanent
anchors only, selected at random. They are not
used normally to determine acceptability of
anchors,

Lift-off readings are obtained similarly to the
initial lift-off readings. When comparing sub-
sequent lift-off readings with the initial lifi-off
reading allowance shall be made for time-
dependent load losses (tendon relaxation) and
possible movement of the anchored structure.

Where anchor load gains are measured,
monitoring should continue until the load
stabilizes. If the load in the anchor approaches
the test load, then the tendon shall be
destressed to the design load, additional support
shall be installed, and the overall anchored
structure shall be monitored until the system
stabilizes.
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Monitoring gauges should be sccured from damage
or vandalism and should be ecasily accessible.
Remote read-out facilities, where practical, permit
easy and frequent monitoring.

When unusual behavior is observed, random lift-
off readings may be helpful to: verify the long-
term, load-carrying capacity of a rock or soil
anchor; investigate anchor/structure interaction:
and explain unusuval performance phenomena.
They are also used to evaluate anchor performance
when no independent reference point for
measuring anchor movement is available during
testing. )

The primary time-dependent load loss for anchors
in competent rocks or soils is the result of steel
relaxation. Relaxation losses may be up to 3
percent of the lock-off load in seven days,
depending on the type of steel and its stress Ievel.
Estimated values of relaxation losses can be
obtained from the tendon supplier.

In cohesive soils and argillaceous rocks, interfacial
creep can be a significant source of loss of load
with time,





APPENDIX D

 PLOTS OF DEFLECTION, MOMENT AND SHEAR VERSUS
DEPTH FOR LATERALLY LOADED PILE ANALYSES.

(REFERENCE TABLES 4 & 5)





Lateral Loaded Pile Response

Soil Profile at Boring B-1
(Table 4)
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~ Lateral Loaded Pile Response

Soil Profile at Boring B-3
(Table 5)
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INTRODUCTION

The Coast Guard proposes to make repairs to the Tongue Point Facility WLB Pier to restore its
structural integrity. Repairs will require removing 260 deteriorated creosoted treated timber
piles, wooden pier structural members and concrete decking. To replace the 16,000 square foot
portion of the Pier, 72 new 24” diameter hollow steel piles, steel pile caps and concrete decking
will be installed. The new piles will be filled with concrete prior to cutting to design height to
avoid spillage. A silt curtain will be required during these activities. To take advantage of
having the equipment on site one abandoned 24” steel pile on the North side of the pier will also

be removed.
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Figure 1. Vlclmty map for Tongue Point Facility Pler F.lepalr

Tongue Point Facility 1 Noise Monitoring Plan






PROJECT AREA

The project is located at Tongue Point Facility, End of Tongue Point Road, Astoria, Oregon.

Figure 2. Locatlon map for Togue Point Facllity Pier Repalr—. |

Tongue Point Facility 2 Noise Monitoring Plan






PILE INSTALLATION LOCATION

Repairs to the Tongue Point WBL Pier require removing 260 deteriorated creosoted treated
timber piles, wooden pier structural members and concrete decking. To replace the 16,000
square foot portion of the Pier, 72 new 24” diameter steel piles, steel pile caps and concrete
decking will be installed. The new piles will be filled with concrete prior to cutting to design
height to avoid spillage. A silt curtain will be required during these activities.
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Figure 3. Tongue Point WBL Pier pile driving activity

Tongue Point Facility 3 Noise Monitoring Plan






PILE INSTALLATION

Hydroacoustic monitoring will be conducted during the first 10 piles struck with an impact
hammer. Hydroacoustic monitoring of steel pile driving will include:

e Measuring underwater ambient levels,
e Monitoring of 10 steel piles (minimum),
e Testing sound attenuation system effectiveness.

Figure 4 shows the location of the piles. This drawing shall be used to identify the piles
monitored. The hydrophones will be located 10 meters from each pile with a clear line-of-sight
between the pile and the hydrophone. The contract requires a silt curtain be installed to reduce
turbidity. The silt curtain will remain in place throughout the project and during monitoring.
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Figure 4. Pile locations
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METHODOLOGY

Ambient underwater noise levels will be measured for a minimum of one minute in the absence
of construction activities to determine background sound levels. Ambient sound levels will be
reported as Root Mean Square (RMS) and include a spectral analysis of the frequencies.

A total of ten 24-inch diameter steel piles will be selected for hydroacoustic monitoring. All
piles monitored will be tested with the sound attenuation system, on and off (presence and
absence) to test its effectiveness. Preferably the sound attenuation system should be turned off
for 30 seconds at the start of the drive and 30 seconds near the end of the drive. If possible the
attenuation system should also be turned off during the middle of the drive. Table 2 details the
equipment that will be used to monitor underwater sound pressure levels.

Table 1.

Equipment for underwater sound monitoring (hydrophone, signal amplifier, and calibrator). All

have current National Institute of Standards and Technolog

(NIST) traceable calibration.

(pistonphone-type)

IEC 942 (1988) Class 1

Item Specifications Quantity Usage
Capture underwater sound
Hydrophone with Receiving Sensitivity- 1 pressures and convert to voltages
200 feet of cable 211dB £3dB re 1V/uPa that can be recorded/analyzed by
other equipment.
Amplifier Gain- : ;
Signal Conditioning | 0.1 mV/pC to 10 V/pC ; AHstegEE om alepnene o
Amplifier (4-channel) | Transducer Sensitivity Range- . tp g
10" to 10° C/MU ERUIPMSI,
Calibrator Accuracy- 1 Calibration check of hydrophone

in the field.

Portable Dynamic

Sampling Rate-

Analyzes and transfers digital

analysis software

Signal Analyzer (4- 1 :
channel) 24K Hz or greater data to laptop hard drive.

; Range- 30-120 dBA Monitoring airborne sounds from
pi"'ég‘;phg)"e (free | Sensitivity- 1 pile driving activities (if not

P 29 dB + 3 dB (0 dB = 1 V/Pa) raining).
Compatible with digital Record digital data on hard drive

Laptop-gompuior analyzer 1 and signal analysis.
Real Time and Post- } 1 Monitor real-time signal and post-

analysis of sound signals.

Weighted nylon line
marked in 5-foot

hydrophone.

increments to attach

Takes the strain off of the
hydrophone cables preventing
damage.

Various surface
floats.

To keep the hydrophone at the
appropriate depth in relation to the
surface.

Tongue Point Facility 5

Noise Monitoring Plan






Two weeks prior to the start of work the contractor will submit a detailed equipment list for
underwater sound pressure level monitoring for approval by the Coast Guard. Monitoring
equipment will be set to a minimum frequency range of DC to 10 KHz and a sampling rate of
24,000 Hz. To facilitate further analysis of data the underwater signal will be recorded as a text
file (.txt).

One hydrophone will be placed at mid water depth at distance of 10 meters from each pile being
monitored. A weighted tape measure will be used to determine the depth of the water. The
hydrophone will be attached to a nylon cord or a steel chain if the current is swift enough to
cause strumming of the line. The nylon cord or chain will be attached to an anchor that will keep
the line 10 meters from the pile. The nylon cord or chain will be attached to a float or tied to a
static line at the surface 10 meters from the pile. The distance will be measured by a tape
measure, where possible, or a range-finder. There should be a direct line of sight between the
pile and the hydrophone in all cases. The presence of a silt curtain does not affect this.

The hydrophone calibration will be checked at the beginning of each day of monitoring activity.
Prior to the initiation of pile driving, the hydrophone will be placed at the appropriate distance
and depth as described above.

Ambient underwater sound levels will be measured for 1 to 2 minutes prior to initiation of pile
driving as well as in the absence of construction activities. It will be necessary to have the
inspector/contractor inform the acoustics specialist when pile driving is about to start because the
monitoring equipment will need to be shut down between recordings to change batteries or
conserve battery power.

Underwater sound levels will be continuously monitored during the entire duration of each pile
being driven. Peak levels of each strike will be monitored in real time. Sound levels will be
measured in Pascals which are easily converted to decibel (dB) units (e.g. 1000 Pascals = 180
dB).

To test the effectiveness of the sound attenuation system, the following on/off regime will be
utilized during the pile installation:

Pile Driving Timeframe Sound Attenuation Device Condition
Initial 30 seconds Off
Next minute (minimum) On
Middle 30 seconds Off
Next minute (minimum) On
Final 30 seconds Off

The goal is to test the effectiveness of the sound attenuation device throughout the pile driving
event to account for varying loads as the pile is driven. If a pile is expected to be driven in less
than 5 minutes, the sound attenuation system should not be turned off for the middle 30 seconds.
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Prior to and during the pile driving activity environmental data will be gathered such as wind
speed and direction, air temperature, humidity, surface water temperature, water depth, wave
height, weather conditions, and other factors that could contribute to influencing the underwater
sound levels (e.g. aircraft, boats, etc.). Start and stop time of each pile driving event and the time
at which the bubble curtain or functional equivalent is turned on and off will be recorded.

The construction contractor will supply the acoustics specialist with the substrate composition,
hammer model and size, hammer energy settings and any changes to those settings during the

piles being monitored, depth pile driven and blows per foot for the piles monitored.

SIGNAL PROCESSING

Post-analysis of the sound level signals will include determination of absolute peak overpressure
and underpressure levels recorded for each pile, Root Mean Square (RMS) value for each
absolute peak pile strike, rise time, average duration of each pile strike, number of strikes per
pile, percent of strikes exceeding 180 dBpcax, percent of strikes exceeding 150 dBms, percent of
strikes exceeding 187 dBsgr, Sound Exposure Level (SEL) of the absolute peak pile strike,
cumulative SEL (Accumulated SEL at distance R = single strike SEL at distance R + 10*log (#
hammer strikes) and an acoustical frequency content analysis.

ANALYSIS

Analysis of the data from the San Francisco-Oakland Bay Bridge Pile Driving Demonstration
project (PIDP) indicated that 90 percent of the acoustic energy for most pile driving impulses
occurred over a 50 to 100 milliseconds period with most of the energy concentrated in the first 30
to 50 milliseconds. The RMS values computed for this project will be computed over the
duration between where 5% and 95% of the energy of the pulse occurs. Cumulative energy levels
and Sound Exposure Levels (SEL) will be calculated from data between 5% and 95% of the
energy of the pulse. The cumulative SEL energy plot will assist in interpretation of the single
strike waveform.

In addition a waveform analysis of the individual absolute peak pile strikes will be performed to

determine any changes to the waveform with the bubble curtain or functional equivalent
operating. Units of underwater sound levels will be dB re: 1 micropascal.

REPORTING

An analysis of the change in the waveform and sound levels with and without the bubble curtain
operating or functional equivalent will be conducted. A draft report including data collected and
summarized from all phases will be submitted to the Coast Guard within 30 days of the
completion of hydroacoustic monitoring. The results will be summarized in graphical form and
include summary statistics and time histories of impact sound values for each pile. A final report
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will be prepared and submitted to the Coast Guard within 15 days following receipt of comments
on the draft report from the Services. The report shall include:
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Size and type of piles.

A detailed description of the bubble curtain, including design specifications.
The impact hammer force used to drive the piles.

A description of the monitoring equipment.

The distance between hydrophone and pile.

The depth of the hydrophone.

The distance from the pile to the wetted perimeter.

The depth of water in which the pile was driven.

The depth into the substrate that the pile was driven.

. The physical characteristics of the bottom substrate into which the piles were driven.
. The ranges and means for peak, RMS, and SEL’s for each pile.
. The results of the hydroacoustic monitoring, including the frequency spectrum, peak and

RMS SPL’s, and single-strike and cumulative SEL with and without the attenuation
system.

. A description of any observable fish or bird behavior in the immediate area and, if

possible, correlation to underwater sound levels occurring at that time.
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Potential Underwater Sound Monitoring Consultants that have demonstrated to National
Marine Fisheries Service that they are capable of meeting the necessary monitoring
requirements are:

Illingworth & Rodkin
Attn: Keith Pommerenck
505 Petaluma Blvd South
Petaluma, CA 94952
(707) 766-7700

Greenridge Sciences
Attn: Dr. Charles Green
1411 Firestone Rd.
Goleta, CA 93117

(805) 967-7720

Wilson lhrig & Associates
Attn: Derek Watry

5776 Broadway

Oakland, CA 94618
510-658-6719
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U.S. Army Corps of Engineers
ATTN: CENPP-CO-GP

P.O. Box 2946

Portland, OR 97208-2946

Attn: Lawrence Evans, Regulatory Branch Chief
Judy Linton, 2007 NWP District Coordinator

Subject: 401 Water Quality Certification for 2007 Nationwide Permit Program

On September 26, 2006, the US Army Corps of Engineers (USACE) published a notice in the
Federal Register (71 FR 56257-56299) proposing issuance of six new Nationwide Permits (NWPs)
along with reissuance of 44 existing NWPs, General Conditions and Definitions, all with some
modifications. Additionally, on September 26, 2006 the Portland District, USACE, issued a Special
Public Notice for reissuance of Nationwide Permits and Regional Conditions. Comments
concerning retention or modification of the existing Regional Conditions, were solicited from the
public. The Department of Environmental Quality (DEQ) participated in an interagency workgroup
joining with representatives from USACE, Department of Land Conservation and Development
(DLCD), National Marine Fisheries Service (NMFS), US Fish and Wildlife Service (USFWS) and
US Environmental Protection Agency (EPA) which met and communicated several times to
amend, align, and add to the existing Regional Conditions. Prior to completion of this interagency
process and publication of the final Regional Conditions and Requirements, USACE published the
50 Nationwide permits on March 12, 2007 to become effective March 19, 2007, and requested
Water Quality Certification (WQC) under Section 401 of the Clean Water Act via letter dated April
4, 2007.

DEQ has determined review of the 2007 Nationwide Permit Program to be concluded, with the
reservation that this 401 WQC can be modified as necessary following release of the final
Regional Conditions. A list of DEQ water quality certification conditions, both general and activity
specific, is contained in the Appendix, attached to and made a part of this 401 WQC. Each
activity considered for authorization under the 2007 Nationwide Permit Program in Oregon must
comply with the applicable conditions and criteria. DEQ reserves the right to modify these
conditions as necessary to ensure compliance with water quality standards and programs of any
permit, license, or project where necessary on a case-by-case basis.

After review of the Federal action described in the Federal Register, DEQ has either certified,
partially certified, or denied certification of each of the Nationwide Permits. This 401 WQC is
contingent on the acceptance by the USACE of the published General Conditions and Regional
Conditions and Requirements — both General and Category Specific. If the USACE modifies or
eliminates any of these conditions or requirements from the final Nationwide Permit Program,
certification is denied unless DEQ is provided with the opportunity to adequately consider changes
for potential impacts to water quality which may warrant modification of this 401 WQC.

On behalf of the State of Oregon, the DEQ has certified, partially certified, or denied certification of
the following activities proposed for authorization under the Nationwide Permit Program 2007, as
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listed in the following tables. DEQ certifies that there is reasonable assurance that the certified
activities will be conducted in a manner that will not violate applicable state water quality
standards, including the Antidegradation Policy for Surface Waters in Oregon Administrative Rule
(OAR) 340-041-0004, and will comply with the applicable sections of the Clean Water Act,
provided the conditions in the attached Appendix are incorporated into the permits.

The following Nationwide Permits are water quality certified subject to all conditions of the
Nationwide Permits and specific water quality conditions and criteria contained in the Appendix to

Certified Nationwide Permits

this letter of certification.

1 Aids to Navigation

2 Structures in Artificial Canals

3 Maintenance

4 Fish and Wildlife Harvesting, Enhancement , and Attraction Devices and Activities
5 Scientific Measurement Devices

6 Survey Activities

7 Outfall Structures & Associated Intake Structures

14 Linear Transportation Projects

15 US Coast Guard Bridges

18 Minor Discharges

19 Minor Dredging

20 Oil Spill Cleanup

22 Removal of Vessels

23 Approved Categorical Exclusions

25 Structural Discharges

27 Aquatic Habitat Restoration, Establishment, & Enhancement Activities
28 Modifications of Existing Marinas

29 Residential Developments

30 Moist Soil Management for Wildlife

3 Maintenance of Existing Flood Control Facilities

32 Completed Enforcement Actions

33 Temporary Construction, Access and Dewatering

35 Maintenance Dredging of Existing Basins

36 Boat Ramps

37 Emergency Watershed Protection and Rehabilitation
38 Cleanup of Hazardous and Toxic Waste

39 Commercial & Institutional Developments

42 Recreational Facilities
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Partially Certified Nationwide Permits

The specified sections of the following Nationwide Permits are denied water quality certification
and must undergo individual review and evaluation for 401 WQC. Applications which do not
include the prohibited sections are certified and are subject to all conditions of the Nationwide
Permits, and specific water quality conditions and criteria contained in the Appendix to this letter of
certification.

12 Utility Line Activities - Utility line substations or permanent access roads impacting
waters of the state are denied certification.
13 Bank Stabilization — Projects: 1) in excess of 500 linear feet; or 2) permanently place

material in adjacent wetlands; or 3) include new vertical structures or employ toe rock
in stream without bioengineering (exceptions specified), are denied certification.

16 Return Water from Contained Upland Disposal Areas — Return water exceeding
chronic water quality criteria for toxics are denied certification.

41 Reshaping Existing Drainage Ditches - Projects in excess of 500 linear feet are denied
certification.

45 Repair of Uplands Damaged by Discrete Events — Projects which include discharge of

dredged or fill material to restore lands is denied.

Nationwide Permits Denied Certification

The following Nationwide Permits are denied water quality certification in their entirety. Each
category was either: reviewed and determined to potentially result in water quality impacts beyond
that considered minimal; or not reviewed due to the activity not being likely to occur in Oregon,
EPA retaining authority for 401 issuance, or inadequate data and time for DEQ to fully evaluate
potential water quality impacts. Applicants proposing projects in these categories must submit
project information to undergo a detailed review and all public involvement requirements in order to
obtain individual water quality certification for these activities.

8 Oil & Gas Structures on the Outer Continental Shelf

9 Structures in Fleeting and Anchorage Areas

10 Mooring Buoys

11 Temporary Recreation

17 Hydropower Projects

21 Surface Coal Mining Activities

25 Indian Tribe or State Administered Section 404 Program
26 [Reserved]

34 Cranberry Production Activities

40 Agricultural Activities

43 Stormwater Management Facilities

44 Mining Activities

46 Discharges in Ditches

47 Pipeline Safety Program Designated Time Sensitive Inspections and Repairs
48 Existing Commercial Shellfish Aquaculture Activities

49 Coal Remining Activities

50 Underground Coal Mining
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Please direct any questions about this letter to Alexandra Cyril at (503) 229-6030, or by email at
cyril.alex (@deq.state.or.us. Thank you for your continued cooperation in protecting Oregon’s water
quality and natural resources.

Sincerely,

Sally Puent,
Water Quality Manager

Northwest Region
T:AC.certodon. NWP2007

cc: Jay Charland, DLCD
Marc Liverman, NMFS
Yvonne Vallette, EPA
John Marshall, USFWS
Patty Snow, ODFW
Kevin Moynahan, DSL
Kevin Herkamp, DSL
Kathy Lehtola, Wash Co
Douglas Quirk, OR Clean Water Action Project
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Appendix

General Conditions

In addition to all USACE permit conditions, the following 401 WQC conditions apply to all
NWP categories certified or partially certified by this 401 WQC, unless specified in the
condition. Additional 401 WQC Category Specific Conditions follow, which must also be

complied with as applicable.

1) Turbidity: All practical Best Management Practices (BMPs) on disturbed banks and within
the stream shall be implemented to minimize turbidity during in-water work. OAR 340-041-
0036 states that turbidity shall not exceed 10% above natural stream turbidities, except
where allowed by the rule. This rule also states that limited duration activities necessary to
accommodate essential dredging, construction or other legitimate activities and which
cause the turbidity standard to be exceeded may be authorized provided all practical
turbidity control techniques have been applied and a section 401 water quality certificate

has been granted.

a. Monitoring: Turbidity monitoring shall be conducted and recorded as described
below. Monitoring shall occur each day during daylight hours when in-water
work is being conducted. A properly and regularly calibrated
turbidimeter is recommended, however, visual gauging is acceptable.

i. Representative Background Point: a sample or observation must be taken

every four hours at a relatively undisturbed area approximately 100 feet

upcurrent from in-water disturbance to establish background turbidity levels
for each monitoring cycle. Background turbidity, location, and time must be
recorded prior to monitoring downcurrent.

ii. Compliance Point: Monitoring shall occur every four hours approximately
100 feet down current from the point of discharge and be compared against
the background measurement or observation. The turbidity, location, and
time must be recorded for each sample.

b. Compliance: Results from the compliance points should be compared to the
background levels taken during each monitoring interval. Exceedances are allowed

as follows:

MONITORING WITH A TURBIDIMETER

ALLOWABLE EXCEEDANCE
TURBIDITY LEVEL

ACTION REQUIRED AT 1°"
MONITORING INTERVAL

ACTION REQUIRED AT 2™
MONITORING INTERVAL

0to 5 NTU above background

Continue to monitor every 4 hours

Continue to monitor every 4 hours

5 to 29 NTU above background

Modify BMPs & continue to monitor
every 4 hours

Stop work after 8 hours at 5-29
NTU above background

30 to 49 NTU above

Modify BMPs & continue to monitor

Stop work after 2 hours at 30-49

background every 2 hours NTU above background
50 NTU or more above Stop work Stop work
background

VISUAL MONITORING

No plume observed

Continue to monitor every 4 hours

Continue to monitor every 4 hours

Plume observed

Modify BMPs & continue to monitor
every 4 hours

Stop work after 8 hours with an
observed plume

5
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2)

When monitoring visually, turbidity that is visible over background is considered an
exceedance of the standard.

If an exceedance over the background level occurs, the applicant must modify the
activity and continue to monitor every four hours or as appropriate (above). If an
exceedance over the background level continues after the second monitoring
interval, the activity must stop until the turbidity levels return to background. If,
however, turbidity levels return to background at second monitoring level due to
implementation of BMPs or natural attenuation, work make continue with
appropriate monitoring as above.

If an exceedance occurs at: 50 NTU or more over background; 30 NTU over
background for 2 hours; or 5-29 NTU over back ground for 8 hours, the activity must
stop immediately for the remainder of that 24-hour period.

Reporting: Copies of daily logs for turbidity monitoring shall be available to

DEQ, USACE, NMFS, USFWS, and ODFW upon request. The log must include:
background NTUs, compliance point NTUs, comparison of the points in NTUs, and
location, time, and tidal stage (if applicable) for each reading. Additionally, a
narrative must be prepared discussing all exceedances with subsequent
monitoring, actions taken, and the effectiveness of the actions.

d. BMPs to Minimize In-stream Turbidity:

i. Sequence/Phasing of work — The applicant will schedule work activities so
as to minimize in-water disturbance and duration of in-water disturbances;

ii. Bucket control - All in-stream digging passes by excavation machinery and
placement of fill in-stream using a bucket shall be completed so as to
minimize turbidity. All practicable techniques such as employing an
experienced equipment operator, not dumping partial or full buckets of
material back into the wetted stream, adjusting the volume, speed, or both
of the load, or by using a closed-lipped environmental bucket shall be
implemented;

iii. Limit the number and location of stream crossing events. Establish
temporary crossing sites as necessary at the least impacting areas and
supplement with clean gravel or other temporary methods as appropriate;

iv. Machinery will not drive into the flowing channel;

v. Excavated material will be placed so that it is isolated from the water edge or
wetlands and not placed where it could re-enter waters of the state
uncontrolled; and,

vi. Use of containment measures such as silt curtains, geotextile fabric, and silt
fence will be implemented and properly maintained in order to minimize in-
stream sediment suspension and resulting turbidity.

Erosion Control: The applicant is referred to DEQ’s Oregon Sediment and Erosion
Control Manual, April 2005. The following erosion control measures (and others as
appropriate) or comparable measures as specified in an NPDES 1200-C permit (if
required) shall be implemented during construction/project activities:
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Filter bags, sediment traps or catch basins, vegetative strips, berms, Jersey
barriers, fiber blankets, bonded fiber matrices, geotextiles, muiches, wattles,
sediment fences, or other measures used in combination shall be used to

prevent movement of soil from uplands into waterways or wetlands;

An adequate supply of materials needed to control erosion must be maintained at
the project construction site;

To prevent stockpile erosion, use compost berms, impervious materials or other
equally effective methods, during rain events or when the stockpile site is not moved
or reshaped for more than 48 hours;

Erosion control measures shall be inspected and maintained daily, or more frequently
as necessary, to ensure their continued effectiveness and shall remain in place until
all exposed soil is stabilized;

i. If monitoring or inspection shows that the erosion and sediment controls
are ineffective, mobilize work crews immediately to make repairs, install
replacements, or install additional controls as necessary.

il. Remove sediment from erosion and sediment controls once it has
reached 1/3 of the exposed height of the control.

Unless part of the authorized permanent fill, all construction access points through,
and staging areas in, riparian or wetland areas shall use removable pads, mats, or
other methods as necessary to prevent soil compaction, unless doing so would be
more impactful to these or surrounding resources.

Flag or fence off avoided wetlands and newly planted areas to protect from
disturbance and/or erosion.

Dredged or other excavated material shall be placed on upland areas with stable
slopes to prevent materials from eroding back into waterways or wetlands;
Sediment from disturbed areas or in any way able to be tracked by vehicles onto
pavement shall not be allowed to leave the site in amounts that would reasonably
be expected to enter waters of the state and impair water quality. Placement of
clean aggregate at all construction entrances, and other BMPs such as truck or
wheel washes if needed, will be used when earthmoving equipment will be leaving
the site and traveling on paved surfaces; and,

Projects which disturb one acre or more require an NPDES 1200C Storm Water
Discharge Permit. Contact the appropriate DEQ regional office for more information
(Contact information can be found at: http://www.deq.state.or.us/wa/).

Post-Construction Stormwater Management for NWP activities involving
impervious surfaces (NWPs 3, 14, 15, 29, 36, 39, 42)

Stormwater discharges to waters of the state must not violate state water quality standards,
including Oregon Administrative Rule (OAR) 340-041-0004, the Antidegradation Policy for
Surface Water. There is a reasonable expectation that runoff from impervious surfaces will
carry pollutants toward the lowest point in the landscape, which is generally a water of the
state. Low Impact Development (LID) techniques to reduce amounts and concentrations of
runoff leaving the project area and Best Management Practices (BMPs) targeting removal
of reasonably expected pollutants (sediment, metals, hydrocarbons, nutrients, pesticides,
etc.) prior to discharge of stormwater must be incorporated into project designs. A
narrative and site sketch describing these LID techniques, BMPs and other stormwater

7
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4)

treatment options commensurate with the scale of the project will constitute a post-
construction stormwater management plan which must be submitted by the applicant to
DEQ for review and approval prior to construction. DEQ’s Stormwater Management Plan
Submission Guidelines for Removal/Fill Permit Applications Which Involve Impervious
Surfaces (located under “Removal/Fill” at: http://www.deq.state.or.us/wa/sec401cert/sec401cert.htm)
provides information to determine the level of detail required for the plan based on project
type, scope, location, and other factors, as well as references to assist in designing the
plan. Submission of the plan must include:

a.

A site sketch or plan view drawing indicating: the drainage flow directions;
discharge locations; contours and spot elevations; location and size of impervious
features (e.g., parking lots, driveways, buildings, or roads); nearest downgradient
waterbody with direction of stream and surface flow, other physical features of the
site, and the location and type of post-construction BMPs;

A narrative description of proposed BMPs and a summary of their anticipated
operation to insure adequate capacity, proper function, and appropriate design for
the site such that quality, quantity, and seasonality of pre-construction hydrologic
conditions are mimicked to the maximum extent practicable, based on stormwater
anticipated to be generated due to project-related impervious surfaces and
delivered to waters of the state. See local jurisdiction regulations and accepted
stormwater manuals for detention and capacity requirements;

Implementation of the plan must be concurrent with installation of impervious
surfaces and include an adequate operation and maintenance plan with
documentation of responsibility for maintenance by a qualified entity;

If engineered structural BMPs are incorporated into the post construction
stormwater management plan they must be prepared and stamped by an Oregon
registered Professional Engineer (PE), and specification drawings must be
submitted; or

In lieu of a complete plan, the applicant may submit:

i. Documentation of acceptance of the stormwater into a DEQ permitted
National Pollutant Discharge Elimination Strategy (NPDES) Phase | or Il
Municipal Separate Storm Sewer System (MS4); or

ii. Reference to implementation of a programmatic process developed to
achieve these expectations, and acknowledged by DEQ as adequately
addressing pollution control or reduction through basin-wide post-
construction storrmwater management practices.

Deleterious Materials: The following conditions relating to control of hazardous, toxic
and waste materials shall be observed:

a. Treated Wood: Ineligibility- Projects which propose installation of chemically

treated wood that will contact surface or ground water or that will be placed over
water where it will be exposed to abrasion require individual, site specific review and
are, therefore, not certified by this 401 WQC.

b. Projects that require removal of chemically treated wood must:

i. Ensure that no treated wood debris falls into waters of the State. If
treated wood debris falls into waters of the State, it must be
removed immediately and disposed of properly.
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d.

e.

ii. Dispose of all treated wood debris removed during a project,
including treated wood pilings, at an upland facility approved for
hazardous materials of this classification. Do not leave treated
wood pile(s) in the water or stacked on the streambank.

iii. Immediately place removed piling onto an appropriate dry storage site.

iv. Attempt to remove the entire temporary or permanent piling.

v. If complete removal is not possible, ensure that any treated wood piling to
remain submerged is broken, cut, or pushed at least 3 feet below the
sediment surface.

vi. Fill and cover holes left by each treated timber piling removed with clean,
native substrates that match surrounding streambed materials. If chemically
treated wood piles are removed using a vibratory hammer, ensure that holes
are capped with clean fill as the pile is removed. Surrounding the pile with
clean material prior to removal will allow the hole to fill in upon extraction in
order to contain any undecomposed chemicals which have pooled beneath
the substrate and may tend to escape upon extraction of the pile as they are
less dense than the surrounding water. Clean fill must be accounted for in
project description and threshold limits.

Biologically harmful materials and construction debris including, but not

limited to: petroleum products, chemicals, cement cured less than 24 hours,
welding slag and grindings, concrete saw cutting by-products, sandblasted
materials, chipped paint, tires, wire, steel posts, asphalt and waste concrete
shall not be placed in waterways or wetlands. Authorized fill material must

be free of these materials. The applicant must remove all foreign materials,
refuse, and waste from the project area.

An adequate supply of materials needed to contain deleterious materials during a
weather event must be maintained at the project site and deployed as necessary.
Machinery refueling shall not occur in waterways, wetlands, or riparian areas.

Spill Prevention: Fuel, operate, maintain, and store vehicles and construction
materials in areas that minimize disturbance to habitat and prevent adverse effects from
potential fuel spills.

a.

Complete vehicle staging, cleaning, maintenance, refueling, and fuel storage in a
vehicle staging area placed 150 feet or more from any waters of the state. An
exception to this distance can be made if all practicable prevention and containment
measures [as in 5) b through e below, or others] are employed and this distance
is not possible because of any of the following site conditions:
i. Physical constraints that make this distance not feasible (e.g., steep
slopes, rock outcroppings);
ii. Natural resource features would be degraded as a result of this setback,
or,
iii. Either no contaminants are present or full containment of potential
contaminants to prevent soil and water contamination is provided;
Inspect all vehicles operated within 150 feet of any waters of the State daily
for fluid leaks before leaving the vehicle staging area. Repair any leaks
detected in the vehicle staging area before the vehicle resumes operation;
Before operations begin and as often as necessary during operation, steam

9
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clean (or an approved equal) all equipment that will be used below bankfull
elevation until all visible external oil, grease, mud, and other visible
contaminates are removed;

d. Diaper all stationary power equipment (e.g., generators, cranes, stationary
drilling equipment) operated within 150 feet of any waters of the state to
prevent leaks, unless other suitable containment is provided to prevent
potential spills from entering any waters of the state; and,

e. An adequate supply of materials (such as straw matting/bales, geotextiles,
booms, diapers, and other absorbent materiais) needed contain spills must be
maintained at the project construction site and deployed as necessary.

6) Spill & Incident Reporting:

a. Inthe event that petroleum products, chemicals, or any other deleterious materials
are discharged into state waters, or onto land with a potential to enter state waters,
the discharge shall be promptly reported to the Oregon Emergency Response
Service (OERS, 1-800-452-0311). Containment and cleanup must begin
immediately and be completed as soon as possible.

b. If the project operations causes a water quality problem which results in distressed
or dying fish, the operator shall immediately: cease operations; take appropriate
corrective measures to prevent further environmental damage; collect fish
specimens and water samples; and notify DEQ, ODFW, NMFS and USFWS as
appropriate.

7 Vegetation Protection and Restoration: Riparian, wetland, and shoreline

vegetation in the authorized project area shall be protected from unnecessary
disturbance to the maximum extent practicable through:

a. Minimization of project and impact footprint;

b. Designation of staging areas and access points in open, upland areas;

c. Fencing or other barriers demarking construction areas; or

d. Use of alternative equipment (e.g., spider hoe or crane)
If authorized work results in unavoidable vegetative disturbance; riparian, wetland, and
shoreline vegetation shall be successfully reestablished to function for water quality
benefit at pre-project levels or improved, at the completion of the authorized work.

8) Project Thresholds:

a. Project applications must be complete and account for total impacts at build-out
regardless of construction phasing. Projects may not be phased to avoid
exceeding USACE or DEQ imposed threshold limitations of wetland impact or
cubic yards of material removal or fill; and,

b. Impacts to wetlands and waters of the state for a project are additive relative to
the thresholds for eligibility.

9) DEQ is to have site access upon reasonable request.

10)  This WQC is invalid if the project is operated in a manner not consistent with the
project description contained in the permit application materials.

10
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11) A copy of this WQC letter shall be kept on the job site and readily available for
reference by the USACE, DEQ personnel, the contractor, and other
appropriate state and local government inspectors.

12) DEQ reserves the option to modify, amend or revoke this WQC, as necessary, in

the event new information indicates that the project activities are having a significant adverse
impact on State water quality or critical fish resources.

Activity Specific Conditions

In addition to all conditions of the USACE permit and the 401 WQC General Conditions
above, the following conditions apply to specific categories of authorized activities.

NWP 12 — Utility Lines: This WQC does not authorize the construction of substations or
permanent access roads for utility lines in waters of the state including wetlands.

1. All stream permanent or temporary crossings must be made perpendicular to the
bankline, or nearly so, and at the narrowest, or least sensitive, portion of the wetland or
riparian corridor.

2. Directionally bored stream crossings:

a. Drilling Discharge- All drilling equipment, drill recovery and recycling pits, and
any waste or spoil produced, will be completely isolated, recovered, then
recycled or disposed of to prevent entry into waters of the state. Recycling
using a tank instead of drill recovery/recycling pits, is preferable;

b. In the event that drilling fluids unavoidably enter a water of the state, the
equipment operator must stop work, immediately initiate containment
measures and report the spill to the Oregon Emergency Response System
(OERS) at 800.452.0311. Prior to cleanup, plans must be submitted and
approved by the regulatory agencies;

c. When drilling is completed, attempts will be made to remove the remaining
drilling fluid from the sleeve (e.g., by pumping) to reduce turbidity when the
sleeve is removed; and,

d. An adequate supply of materials needed to control erosion and/or to contain
drilling fluids must be maintained at the project construction site and deployed
as necessary.

3. Utility lines through wetlands must be fitted with trench plugs to avoid dewatering
wetlands.

NWP 13 — Bank Stabilization:
1. Ineligibility: The following streambank stabilization activities require individual 401
WQC or additional conditions approved by DEQ.

a. Bank stabilization projects in excess of 500 feet.

b. Permanent placement of material in wetlands adjacent to a stabilization project.

c. Placement of new vertical structures such as retaining walls, bulkheads, gabions
or similar structures; or placement of rock in constructed stream channel
trenches where bioengineering is not a feature of the project, with the following
exceptions:

11
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i. Rock as ballast to anchor or stabilize large woody debris components of an
approved bank treatment.

il. Rock to fill scour holes, as necessary to protect the integrity of the
stabilization project, if the rock is limited to the depth of the scour hole and
does not extend above the channel bed.

iii. Rock to construct a footing, facing, head wall, or other protection
necessary to prevent scouring or downcutting of, or slope erosion or
failure at, an existing structure (e.g., culvert, utility line, roadway or bridge
support) to be repaired.

iv. Rock or vertical structures in projects maintaining existing transportation
related structures when a registered professional engineer identifies these
as the only effective method due to site specific geotechnical or hydraulic
concerns.

For projects meeting eligibility or an exception as listed above (in 1. i. through iv.), the applicant
shall:

2. ldentify potential adverse impacts of bank stabilization on water quality parameters
and beneficial uses both upstream and downstream of the activity site, and show how
these have been avoided, minimized or mitigated.

3. Provide site design and construction features that avoid, then minimize, then mitigate
for the adverse impacts of bank stabilization. Appropriate design features include use
of biodegradable project materials, riparian vegetation, and woody debris.

4. When rock is necessary, it must be appropriately sized for stability, clean, durable,
angular, and include interstitial plantings unless the permittee can demonstrate that
such plantings are not practicable.

5. Provide mitigation approved by DEQ for lost or reduced water quality function.

NWP 16 - Return Water from Contained Upland Disposal Areas: Return water from material
known to contain contaminants in dissolved form at levels which exceed chronic water quality
criteria (OAR 340-041-0033, Tables 20, 33A, and 33B, see:
http://www.deq.state.or.us/regulations/rules.htm) are not certified under this 401 WQC.

1. For all materials removed from wetlands and waterways during authorized activities

which has been determined to be suitable for in-water disposal, all practicable efforts
to return to waters or beneficially reuse all excess material shall be undertaken prior
to disposing in upland areas.

2. Upland disposal of materials must conform to existing DEQ solid waste and contaminant
requirements which include an appropriately located and designed confined disposal
facility and implementation of all practicable measures to prevent material discharge
and uncontrolled return water discharge to waterways and wetlands.

3. Upland disposal facilities must receive a DEQ Solid Waste Letter of Authorization or

written notice of exemption prior to disposal taking place there. Contact DEQ
Land Quality in the regional office covering project area (800-452-4011).

NWP 33 — Temporary Construction, Access, and Dewatering: Refer to Appendix D of DEQ’s
Oregon Sediment and Erosion Control Manual, April 2005, for proper dewatering and work area
isolation techniques. Minimize general disturbance to existing vegetation and water quality by:
1. Using low impact equipment (e.g., spider hoe, crane);
12
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. Using existing roadways, travel paths, and drilling pads;

. Clearing vegetation which must be removed only to ground level (no grubbing);

. Placing clean gravel over geotextile fabric for access ways;

. Minimizing the number of temporary stream crossings and locating them in the least
impactful areas;

. Constructing temporary crossings of riparian areas and streams at right angles to the
main channel;

7. Obliterating all temporary access roads that will not be incorporated into the

permanent structure and restoring those areas;
8. Stabilizing any exposed soil; and,
9. Revegetating the site.

b OwON

[0))

NWP 38 - Cleanup of Hazardous and Toxic Waste:

1. Dewatering of toxic material dredged from in-stream shall not occur over un-isolated
waters of the state. Containment of toxics laden return water must be provided such
that proper disposal or adequate treatment prior to controlled release back to waters of
the state may be accomplished.

2. Upland disposal facilities must receive a DEQ Solid Waste Letter of Authorization or

written notice of exemption prior to disposal taking place there. Contact DEQ
Land Quality in the regional office covering project area (800-452-4011).

NWP 41 - Reshaping Existing Drainage Ditches: The linear threshold for reshaping
drainage ditches under any NWP is 500 feet. All projects exceeding the 500 feet threshold
require individual 401 WQC or additional conditions approved by DEQ. For projects
within the 500 feet threshold, the applicant shall:

1. Work from only one bank in order to minimize disturbance to existing vegetation,
preferably the bank with the least existing vegetation;

2. Preserve the existing vegetation to the maximum extent practicable;

3. Establish in-stream and riparian vegetation on reshaped channels and side channels
wherever practicable. Such plantings shall be targeted to address water quality
parameters (e.g., provide shade to water to reduce temperature or provide bank
stability through root systems to limit sediment inputs). Planting options include

clustering or vegetating only one side of a channel, preferably the side which provides
maximum shade.

13
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Appizdore Marine Engineering, Inc.
15 Rye Street, Suite 305

Pease International Tradeport
Portsmouth, NH 03801

Attention: Craig R. Morin, PE

Reference:  Geotechnical Assessment — 24-inch Steel Pipe Piles
Tongue Point Coast Guard Station
Astoria, Clatsop County, Oregon
PS8! Project No: 704-85072-3

Dear Mr. Morin:

Professional Service Industries, Inc. (PS1) is pleased to provide supplemental
‘pile foundation recommendations for supporting the pier at the U.S. Coast Guard
Station - Tongue Point in Astoria, Oregon. Our work has been completed in
general accordance with our proposal number 704-08-P085 dated February 27,
2008, modified with your handwritten changes.

We understand that the project will replace the southwest portion of the pier, and
area about 73 feet wide and 200 feet long. Design loading for the pier will be 500
pounds per square foot (psf) for the new deck with HS-20 vehicle loading. The
proposed allowable pile load is 150 tons (300 kips).

You provided us with a geotechnical evaluation report prepared by CH2M HILL in
2001 for the proposed pier improvements. Their investigation included three
exploratory borings on the south side of the pier and laboratory testing of
substuirface soil samples obtained from the borings.

CH2M HILL provided design recommendations for pile support of the pier. These
recommendations included ultimate axial capacities, lateral analysis, and
construction recommendations. They provided recommendations for 12-, 16-,
and 20-inch driven pipe piles and for HP12X53 and HP14X73 H-piles.

Professional Service industries, nc. « 8033 North Cutter Cirale, Buite 480 - Portland, OR 87217 « Phone 503/289-1778 « Fax 503/285-1218
CCB#176269
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You asked that we provide a supplemental analysis for 24-inch diameter steel
pipe piles (Vz-inch wall thickness) based on subsurface and laboratory data
contained in the 2001 report. We supplemented our analysis with information
derived from design and construction observation services for piles driven at a
site near the U.S. Coast Guard Station on the eastern side of the Tongue Point

peninsula.
Subsurface Conditions

The top of the pier is af elevation 16.5 MLLW,. According to the 2001 borings
contained in the CH2M HILL report, the mudline elevation beneath the pier dips
down {o the west from about -11.5 o -19.5 feet (MLLW). Beneath the mudline,
CH2M HILL encountered three soil layers (designated Layer 1 1o Layer 3). Our
interpretation of the elevation encountered in the three borings is provided in

Table 1.

Table 1 — Top of Layer Elevations (MLLW)

Boring 3 | Boring 2 | Boring 1
Laver Elevations {SW) {center} (SE)
Pier Deck. .o 16.5 16.5 16.5
Mudline ccvev e s -19.5 -11.56 -13.0
Top Silt/Silty Sand ..ceeveeeeceenc. -32.0 -35.0 -22.0
Top of Siltstone ......coovveeeees -46.5 -44.0 -31.0

The three subsurface soil layers encountered by CH2M HILL were assigned the
following characteristics and engineering properties:

Layer 1 - Soft silt and loose sand

Biow counts (N-values): 0

e & B @

Unit Weight: 100 pcf (pounds per cubic foot)

Assumed internal friction angle: 20°
Modulus of subgrade reaction, k: 16 pci (pounds per cubic inch)
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Laver 2 - Medium dense silly sand and stiff silt (highly weathered, interbedded
siltstone and sandstone)

e Unit weight : 110 pcf

s Blow counts (N, uncorrected): 10 1o 22

e Assumed internal friction angle: 32°

¢ Modulus of subgrade reaction, k: 60 pci {pounds per cubic inch)

Laver 3 — Gray silistone (referenced as less weathered interbedded sandsione,
silisione and claysione)

Unit weight: 135 pcf

Blow counts (N, uncorrected): 41, 76, 86 +100

Unconfined compressive strength: 11,500 psf

Modulus of subgrade reaction, k: 2009 pci (pounds per cubic inch).

® @ 9 @

CH2M HILL performed Atterberg Limits tests to determine liguid and plastic
indices for the clay materials encountered in their borings. However, the in sifu
moisture contents are significantly lower than the tested moisture content values

for plasticity determination.

Based on the borings, the depth to competent bearing rock appears to increase
to the west, although not uniformly.

Layer 1, the upper, very soft soils possess little shear or compressive strength
and will not provide significant axial or lateral support. Layer 2, the underlying
highly weathered silty sand and sandy silt with claystone will offer some lateral
support but cannot be relied on for appreciable axial support. The degree of
weathering in Layer 2 is expected to decrease with increasing depth as indicated
by the blow counts (N values) frcm the 2001 borings.

The unconfined compressive strength of Layer 3 was found to be high (80 psi) for
the one sample tested. Since Layer 3 is composed of interbeds of sandstone,
siltstone and claystone, some variation in unconfined strength is expected.

The engineering properties reported by CH2M HILL in 2001 provided the basis
for our assumptions and analysis. _

Driven Pile Capacities

We based our lateral analysis of the 24-inch pipe piles on a minimum
embedment depth of ten feet into the less weathered rock (described as Layer 3
in the 2001 report). The minimum embedment depth will require that piles be
installed to approximate tip Elevation -56 and -41 feet (MLLW) for the southwest
and southeast corners of the pier, respectively, and as shown on Table 2, Piie
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Tip Elevations. Competent bedrock was encountered in boring 2 at elevation -44
suggesting that the elevation of competent bedrock is variabie beneath the pier.
At that location, the estimated embedment depth would be Elevation -54.
cstimates of pile driving depth based on a straight-line interpolation between
borings may not be reliable.

Table 2 - Pile Tip Elevations (MLLW)

Bering 3 | Boring2 | Boring 1
Layer {(SW) {center) {SE}
Top of Silistone Elevation...|] -46.5 -44.0 -31.0
Embedment Tip Elevation..... --56 -54.0 -41.0

Pipe piles can be driven open- or closed-ended and are considered displacement
piles. Open-ended piles will likely form a soil plug within the lower reaches of the
less weathered soil in Layer 2. At that point, additional driving resistance should
be expected. Closed-end piles may mest driving resistance at a higher elevation
than open-end piles. Because of the variability of materials and degree of
weathering across the site, refusal criteria (once established) may be met at a
higher elevation than the minimum 10 feet embedment. it may be necessary to
pre-drill fo meet the required embedment depth.

Alternately, pile load fests may be performed to evaluate whether the desired
axial loads can be achieved at higher tip elevations. This could, however, affect
the analysis of lateral pile capacities, which are based on 10-foot embedment
into Layer 3 at the estimated pile tip elevations.

Driven steel pipe piles will derive their support from both side friction and end-
bearing. It is likely that side friction strength wiil be mobilized before end-bearing
strength can be developed. Since the open-ended bottom of the pile will piug, no
contribution of friction along the inside lining of the pipe pile (adhesion) was
assumed.

We assumed nominal shear strength for friction in soil Layer 2, the weathered
bedrock fayer overlying the competent bedrock. If driving shoes are used to
install the piles, only inside or flush-fitiing devices are recommended.

Table 3 should be used to determine allowable axial capacity of 24-inch diameter
driven piles:
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Table 3 -~ Allowable Axial Compressive Loads for Driven Piles

Allowable Axial Allowable Axial
Depth into Compressive Compressive Aliowable
Layer 3 Loads, SW Loads, SE Uplift Loads,

rock, feet Corner, Kips Corner, kips Kips

2 90 105 50

4 160 175 g0

6 235 250 146

8 305 320 190

10 375 390 240

The recommended allowable compressive loads are based on a factor of safety
of 2.0 for side friction and 3.0 for end-bearing loading. Reduced skin friction is
considered for the upper highly weathered Layer 2 scils, which vary in thickness
by about 20 feet across the length of the pier. Allowable uplift capacities assume
a friction component within Layer 2. No friction component is attributed to
Laver 1. Estimated settlement is expecied {0 be less than one inch.

Terminal driving resistance of the piles will depend on the driving equipment
used. Given the consistency of the less weathered rock within Layer 3, it is
doubtful that vibratory pile installation can achieve the 10 feet embedment
requirement without predrilling.

Pile L.oad Tesis

To our knowledge, no decision has been made regarding the requirements for a
pile load test. However, because the tip elevations and pile capacity values
provided in Tables 2 and 3, respectively, are theoretical, we recommend load
testing at least one pile. Load testing should be conducted 1o at least 2.5 times
the allowable capacity. When evaiuating the pile load test resulis, we
recommend a factor of safety of 2 be used when determining the allowable load
corresponding to the maximum allowable vertical displacement.

Lateral Load Capacity

We determined lateral deflection of the piles using the computer program LPile
5.0. Two types of piles were analyzed: a 24-inch outside diameter, 1/2-inch wall
thickness hollow steel pipe pile, and the same pile filled with concrete. Initially
we considered the top of pile at Elevation 6.5, as assumed in the 2001 report. As
requested, the analysis was repeated using Elevation 13.0 as the top of pile.

Four subsurface profiles were analyzed for each pile type using information
derived from borings B-1 and B-3. Results of our analyses are provided in
Tables 4 and 5. We considered two cases of soil resistance for each soil boring:





PSI Report #704-85072-2 Professional Service Industries, Inc.
June 10, 2008 Page6of g

using the mud layer and neglecting the mud layer. We show the analysis that
included the mud layer with a shorter unbonded pile length, 26 feet and 32.5 fest
for borings 1 and 3 respectively. The longer unbonded length neglects the mud

layer in the LPPile analysis.

Lateral loads from 5 {o 50 kips were analyzed for each pile. Laterals loads were
assumed to be applied near the top of the pile.

We calculated a moment of inertia of 2,549 in® for the hollow pile. A modulus of
elasticity of the steel and a composite moment of inertia of was provided to us by
Appledore Marine Engineering. These values were 29,000 ksi and 3,269 in”,
respectively.

Depth of fixity was determined graphically, where deflection of approximately 0.1
inch was calculated.

Based on our lateral load analysis for a single pile with a rigid pile cap (fixed
head condition), we recommend the following lateral load parameters at opposite
corners of the existing pier, for 24-inch pipe piles having 1/2-inch wall thickness:
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Table 4: Lateral Loads, deflection, maximum moment, and maximum shear of individual piles at 8-1

Depth to
Total fixity {ft},
Pile Lateral from pile Max Max
Length | Unbonded | Load Deflection head at | Moment | Shear
Pile Type {f¢) length (ft} {kips) {in) El=13' {fi-kips} | (kips)

24" hollow 54 26 5 0.6 43 99 6
24" hollow 54 26 10% 1.4 44 208 18
24" hollow 54 26 20 3.1 45 425 48
24" hollow 54 26 30 4.9 45 649 82
24" hollow 54 26 40 8.7 45 877 120
24" hollow 54 28 50 8.7 46 1107 157
24" hollow 54 35 5 0.9 45 112 14
24" hollow 54 35 10 1.9 46 228 33
24" hollow 54 35 20 3.9 46 462 72
24" hollow 54 35 30 5.9 47 6596 113
24" hollow 54 35 40 7.9 a7 932 154
24" hollow 54 35 50 10 47 1170 193
24" concrete-illed 54 26 5 0.5 43 100 7
24" concrete-filled 54 26 10 1.1 45 208 18
24" concrete-filled 54 26 20 2.5 45 429 48
24" concrete-filled 54 26 30 3.9 46 654 81
24" concrete-filled 54 26 40 54 46 882 117
24" concrete-filled 54 26 50 6.9 46 1113 151
24" concrete-filled 54 35 5 0.7 46 113 14
24" concrete-filled 54 35 10 1.5 46 230 31
24" concrete-filled 54 35 20 3.1 46 464 69
24" concrete-filled 54 35 30 4.6 47 699 107
24" concrete-filled 54 35 40 6.3 A7 936 146
24" concrete-filled 54 35 50 7.9 47 1174 183
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Table 5;: Lateral Loads, deflection, maximum moment, and maximum shear of individual piles at B-3

Depth to
Total fFixity (f1),
Pile Lateral from pile Man: Max
Length | Unbonded Load Deflection head at BMoment | Shear

Pile Type {ff) length (ft) {kips) {ir) El=13 {fi-kips) | (kips)
24" hollow 69.5 325 5 1.1 51 117 5]
24" hollow 695 325 10 2.3 52 243 14
24" hollow 895 225 20 5.1 53 500 30
24" hollow 69.5 325 30 8.2 55 467 48
24" hollow 69.5 325 40 11.5 56 1047 68
24" hollow 89.5 32.5 50 15.1 57 1333 89
24" hollow 69.5 45 5 1.7 58 139 11
24" hollow 69.5 45 10 3.7 59 286 26
24" hollow 69.5 45 20 7.9 60 584 69
24" hollow 69.5 45 30 12.2 60 885 116
24" hollow 69.5 45 40 16.8 61 1193 168
24" hollow 69.5 45 50 21.4 61 1500 217
24" concrete-filled 69.5 32.5 5 0.8 51 119 6
24" concrete-filled 69.5 325 10 1.9 53 248 13
24" concrete-filled 69.5 32.5 20 4.1 54 507 27
24" concrete-filled 69.5 32.5 30 6.5 55 776 47
24" concrete-filled 69.5 32.5 40 8.2 56 1052 66
24" concrefe-filled 69.5 32.5 50 11.9 57 1335 85
24" concrete-filled 69.5 45 5 1.4 58 140 10
24" concrete-filled 69.5 45 10 29 59 288 27
24" concrete-filled 69.5 45 20 6.3 59 588 68
24" concrete-filed 695 45 30 9.7 80 891 111
24" concrete-filled 69.5 45 40 13.2 60 1198 163
24" concrete-filled 69.5 45 50 16.9 61 1508 209
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We appreciate the opporiunity 1o perform this Geotechnical Study and lock
forward to continued participation during the mitigation phase of this project. If
you have any questions pertaining fo this report, or if we may be of further
service, please contact our office at (503) 288-1778.

Respectfully submitted,

PROFESSIONAL SERVICE INDUSTRIES, INC.

Charles R. Lane, PE
Senior Geotechnical Engineer
Geotechnical Services

Geotechnical Senvices™
EXPIRES: 8/30/ g2

Attachmeni: Lateral Pile Analysis
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Mr. McGrath,

Our current November 2008 - March 2009 schedule is below. Our schedule
is a Fluid concept to say the least. We will inform you of any changes
to the below schedule. Note that unless we"re iIn maintenance we may
moor or get underway with as little as a day"s notice. We can keep
your contractor informed of our plans as they develop/change.

1 Nov 08 - 7 Nov 08: Inport in standby status - required to get
underway in under 24 hours.

8 Nov 08 - 16 Nov 08: Out. We may moor with as little as 24 hours
notice during this period due to weather avoidance and operational
requirements.

17 Nov 08 - 6 Dec 08: Inport in maintenance status - not required to
get underway.

7 Dec 08 - 23 Dec 08: Out. We may moor with as little as 24 hours
notice during this period due to weather avoidance and operational
requirements.

24 Dec 08 - 1 Jan 08: Inport in standby status - required to get
underway in under 24 hours.

2 Jan 08 - 13 Jan 08: Out. We may moor with as little as 24 hours
notice during this period due to weather avoidance and operational
requirements.

14 Jan 08 - 24 Mar 08: In drydock away from our berth.

25 Mar 08 - 31 Mar 08: If drydock goes as scheduled we will be in and
out doing post-drydock training and buoy discrepancies. If our drydock
period is extended a week we"ll still be in drydock.

R/

LTJG Roland Orr
Operations Officer
USCGC FIR (WLB-213)
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GENERAL NOTES

THE CONTRACTOR SHALL VERIFY AND COORDINATE ALL DIMENSIONS AMONG
THE DRAWINGS AND EXISTING CONDITIONS BEFORE STARTING ANY WORK OR
FABRICATION. ANY DISCREPANGIES FOUND AMONG THE DRAWINGS, SITE
CONDITIONS, SPECIFICATION AND THESE NOTES SHALL BE REPORTED TO THE
CONTRACTING OFFICER AT ONCE.

SAFETY — THE CONTRACTOR IS RESPONSIBLE FOR MEETING ALL 0.S.H.A. SAFETY
STANDARDS. THE CONTRACTOR IS IN CHARGE OF ALL SAFETY MATTERS ON
AND AROUND THE JOB SITE.

STRUCTURAL DESIGN DATA

CONSTRUCTION LOADS: STRUCTURES HAVE BEEN DESIGNED FOR OPERATIONAL
LOADS. ON THE COMPLETED STRUCTURES. DURING CONSTRUCTION, PROTECT
THE STRUCTURES BY BRACING OR OTHER MEANS.

STRUCTURAL STEEL NOTES

MATERIALS:

-STRUCTURAL STEEL:

STRUCTURAL STEEL TUBES (HSS):

STRUCTURAL STEEL PIPES:
BOLTS:

HARDENED WASHERS:
NUTS:

STEEL STUDS:

ASTM A 36
ASTM A 500, GRADE B
ASTM A 83, GRADE B
ASTM A 325
ASTM F 436

ASTM A 563
ASTM A 108

ALL STRUCTURAL STEEL SHALL BE HOT DIP GALVANIZED.

ALL HOT—-DIP GALVANIZING OF STEEL SHALL CONFORM TO ASTM A 385 AND
ASTM. A 384. TOUCH—-UP AND REPAIR GALVANIZATION SHALL CONFORM TO
ASTM A 780.

ALL-BOLTS SHALL BE HOT DIP GALVANIZED 3/4 INCH DIAMETER UNLESS
OTHERWISE. NOTED.

ALL DETAILING, FABRICATION AND ERECTIONS SHALL CONFORM TO AISC
SPECIFICATION AND ERECTIONS SHALL CONFORM TO AISC
SPECIFICATIONS AND CODES, LATEST EDITION.

ALL WELDING. SHALL BE DONE BY CERTIFIED WELDERS AND SHALL CONFORM
TO THE AWS D1.1, LATEST EDITION. ALL WELDING ELECTRODES SHALL BE
PROPERLY CONDITIONED E70-XX. ALL FLUXES SHALL. BE LOW HYDROGEN

TYPE.

ABBREVIATIONS
AT MANF MANUFACTURER
ALTERNATE MHHW MEAN HIGHER HIGH WATER
APPROXIMATELY MIN MINIMUM
BETWEEN MLLW MEAN LOWEST LOW WATER
CLEAR MTL MEAN TIDE LINE
CONCRETE NS & FS NEAR SIDE & FAR SIDE
CONTINUOUS NTS NOT TO SCALE
DIAGONAL oc ON CENTER
EXISTING ob OUTSIDE DIAMETER
EACH PLCS PLACES
EXTREME HIGH WATER REQ'D REQUIRED
ELEVATION SP SPACE(S)
EQUAL sQ SQUARE
EXISTING STD STANDARD
GALVINIZED STRG STRONG
HEIGHT T&B TOP & BOTTOM
HEAD TYP TYPICAL
HANDRAIL w WIDE
INSIDE  DIAMETER w/ WITH
LONG

THE CONTRACTOR SHALL SUBMIT ENGINEERED- SHOP DRAWINGS TO THE
CONTRACTING OFFICER, FOR REVIEW. THESE DRAWINGS SHALL BE CHECKED
BY THE CONTRACTOR. BEFORE SUBMITTAL AND SHALL SHOW SHOP
FABRICATION DETAILS, FIELD ASSEMBLY DETAILS, AND ERECTION DIAGRAMS FOR
ALL STRUCTURAL STEEL.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CONTROL OF ALL
ERECTION PROCEDURES AND SEQUENCES.

THERE SHALL BE NO FIELD CUTTING OF STRUCTURAL STEEL MEMBERS FOR
THE WORK OF OTHER TRADES WITHOUT THE PRIOR APPROVAL OF THE
CONTRACTING OFFICER.

STEEL PIPE PILING

STEEL PIPE PILES SHALL FIRST BE TAKEN FROM GOVERNMENT MATERIAL ON
HAND, GOVERNMENT FURNISHED PIPE CONSISTS OF 3 EACH ~ 80" AND

4 EACH — 60" LONG PILES. ADDITIONAL PILING REQUIRED TO COMPLETE THE
WORK SHALL BE NEW STEEL PIPE PILES AND CONFORM TO ASTM A252
GRADE 2 WELDED LONGITUDINAL SEAM STEEL PIPE PILES.

PILE SPLICES SHALL BE FULL PENETRATION BUTT WELDS USING 1/4~INCH
MINIMUM BACKING RING AND SINGLE VEE OR SINGLE BEVEL GROOVE.

WELDING SHALL CONFORM TO AWS D1.1. SPLICES SHALL BE SPACED AS FAR
APART AS POSSIBLE, BUT NO LESS THAN 15’ APART.

USE INSIDE CUTTING SHOES ON ALL PILING. IT MAY BE NECESSARY TO DRILL
AND DRIVE TO ACHIEVE THE REQUIRED PENETRATION. IF DRILLING IS REQUIRED
DRILLING: SHALL NOT BE MORE THAN 85% OF PILE DIAMETER. UPON. REACHING
REQUIRED EMBEDMENT PILES SHALL BE PROOF DRIVEN TO REFUSAL. PILES SHALL
BE DRIVEN TO A TOLERANCE WHICH WILL ALLOW PROPER FIT-UP OF STRUCTURAL
STEEL. STRUCTURAL STEEL MAY BE USED AS A TEMPLATE FOR PILE DRIVING.

ALL PILING SHALL BE COATED PER SPECIFICATIONS,

STRUCTURAL TIMBER NOTES

MATERIALS:
A, SAWN LUMBER AND TIMBER
SPECIES: HEM-FIR
GRADE: NO.1
MODULUS OF ELASTICITTY: 1,300,000 PSI
MINIMUM WORKING STRESSES, (DRY USE)
EXTREME FIBER IN- BENDING, FB 950 PS!
HORIZONTAL SHEAR, Fv 70. PSI

ALL. WOOD SHALL BE PRESSURE TREATED IN ACCORDANCE WITH THE
AMERICAN WOOD PRESERVERS ASSOCIATION STANDARD C2, C18 USING SINGLE
TREATMENT CHROMATED COPPER ARSENATE WITH A RENTENTION OF 2.50
POUNDS PER CUBIC FOOT TO BE DETERMINED BY ASSAY PROCEDURE.

STANDARD WASHERS SHALL BE USED UNDER ALL BOLT HEADS AND NUTS
CONTACTING WOOD.

TIMBER PILES

TIMBER PILES SHALL BE ASTM D25, HEM~FIR OR DOUGLAS FIR, TREATED
WITH ACZA OR CCA IN ACCORDANCE WITH AWPA C3 & C18, 1.5 pef
ASSAY RETENTION, UNDER THE INSPECTION, AND MARKED BY, AN ALSC
APPROVED INSPECTION:- AGENCY.

DRIVE PILING IN 55" LENGTHS MINIMUM. THE LOCATION OF PILES MAY NOT
VARY MORE THAN 3 INCHES FROM THE PLAN LOCATION.

SHOP DRAWINGS

THE CONTRACTOR SHALL REVIEW, STAMP WITH HIS APPROVAL, DATE AND SIGN
ALL SHOP DRAWINGS REQUIRED BY THE CONTRACT DRAWINGS PRIOR TO
SUBMITTAL TO THE CONTRACTING OFFICER. AT THE TIME OF SUBMISSION, THE
CONTRACTOR SHALL. INFORM THE CONTRACTING OFFICER IN WRITING OF ANY
DEVIATION IN THE SHOP DRAWINGS FROM THE REQUIREMENTS OF THE CONTRACT
DRAWINGS.

EXISTING STRUCTURE
WHERE THE EXISTING STRUCTURE IS REMOVED FOR CONSTRUCTION, INSPECT

EXISTING MATERIAL FOR DAMAGE OR DETERIORATION, REPORT DISCREPANCIES
IMMEDIATELY TO THE CONTRACTING. OFFICER.
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PAST PERFORMANCE EVALUATION


Request for Proposal (RFP)


HSCG88-08-R-623185

Tongue Point WLB Pier Rehab 


At 


Tongue Point Facility 


Astori,a, Oregon 

TO: OFFEROR


(1)  In accordance with Section M, Item 1, this letter and the accompanying questionnaire are provided for your use in obtaining past performance references.  This information will be used to assess the likelihood of your firm's success in performing the services required by this specification and drawings.

Please remember that Contractors shall provide a minimum of three (3) references for relevant work completed in the last three (3) years.  Relevant work are those efforts which involve similar magnitude, scope, and complexity and are essentially what this solicitation requires.

You are responsible for forwarding these forms to any agencies/companies that you intend to use as references for Past Performance evaluation.  Please have these forms completed by your reference(s).  The offeror is responsible for ensuring that the questionnaire is completed by the reference source and returned to the Contracting Officer by the closing date and time of this solicitation.   Please be advised that the failure to receive this information may adversely impact the assessment of your firm's past performance and overall proposal.


Please duplicate this form and the attached questionnaire for each agency/company from whom you will request a reference.


Please identify your firm (Offeror) by name:


____________________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________


Please identify the past performance reference/contact (by number and title) and the activity/agency from which you are now obtaining a reference:


____________________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________


TO:   SOURCE OF REFERENCE 


The purpose of this questionnaire is to obtain past performance information regarding a contract that has been completed or is currently being performed by the above-identified contractor.  This contractor is a potential source for award of a complex project to build new pre-engineered structures and rehabilitate existing structures.   Please take a few minutes to complete this form completely; brief handwritten responses are sufficient.  We request that the individual(s) responsible for the administrative (post-award) oversight of the projects (e.g. construction representative, etc.) respond to this questionnaire.  More than one copy of the questionnaire may be submitted if responses from more than one individual are appropriate.


Feel free to supplement your answers with information that may be useful to the U.S. Coast Guard in assessing the contractor's “relevant” past performance, i.e. information obtain from others in your organization or information you may have concerning other contracts performed by the contractor.  In addition, please forward a copy of any evaluations concerning this contractor with your response.  


Note:  
Please ensure that all responses are kept confidential and from contractor or 


public scrutiny.


Upon completion of the survey please- mail, fax, or scan/email the completed form(s) to:


Commanding Officer


Coast Guard Civil Engineering Unit Oakland (PCD)


2000 Embarcadero, Suite 200


Oakland, CA  94606-5337

Attn:   Janice Preston 



FAX   (510) 535-7286




Email: jance.m.preston@uscg.mil  


Please Return to:    Janice Preston, Contracting Officer

Tel: (510) 535-7286                      Fax: (510) 535-7288                       3 Pages - no cover

U.S. COAST GUARD


CIVIL ENGINEERING UNIT OAKLAND


PAST PERFORMANCE SURVEY


Tongue Point WLB Pier Rehab at Tongue Point Facility Astoria, Oregon 

Solicitation Number:  HSCG88-08-R-623185

Name of firm to be evaluated:   ___________________________

The above contractor has identified you or your agency/company as a reference for past performance information for the above referenced solicitation.   Please take a few minutes to complete this survey, evaluating the contractor’s performance under your contract(s).  The Work Statement requires the successful offeror to complete a 35% design to 100% design and construct a 4800sq ft building, rehabilitate various living and working facilities and demolish a small storage building and construct new pre-engineered replacement storage building at Coast Guard Sector San Francisco, Yerba Buena Island, San Fancisco, Ca.  The successful offeror is required to provide all labor, material, and supervision, and shall plan, schedule, coordinate and ensure effective and economical completion of all work and services.  


Please take time to complete the following evaluation and provide your assessment.


(     Thank you for your assistance in the Past Performance evaluation process.










Janice Preston, Contracting Officer



Organization/Company Name:










Address:













Phone Number:




Fax Number:






Name & Title of Evaluator:











Contract Number: 












Contract Type 





 Competitive (   )   Noncompetitive (   )


Period of Performance Including Option Years









NOTE:  When indicated please circle the appropriate score, and for scores below satisfactory, please comment.


1.  Relevant Experience:  Contract involving construction work:  rehabilitation to the WLB Pier.

a. Type of design and/or construction services provided:

















          








     














          








     

          












          








     

 

b. Contract dollar value:  $





COMMENTS:





































2.  Timeliness:  

Rating:   5-Excellent   4-Very Good    3-Satisfactory   2-Marginal   1-Unacceptable   n/a - Not Applicable

a.  Contractor’s adherence to schedules/deadlines:


5    4    3    2    1    n/a

b.  Contractor’s completion of punch list items, warranty repairs, submittals, as-built drawings, etc.:







5    4    3    2    1    n/a 


c.  Liquidated damages assessed, or deductions


     taken for late or nonperformance of services: 



Yes  /
No 
    ** If yes, please insert comment below.



COMMENTS:





































3. Quality of Design/Build Project Execution:  


Rating:   5-Excellent   4-Very Good    3-Satisfactory   2-Marginal   1-Unacceptable   n/a-Not Applicable

a. Contractor quality producing Specs and Drawings:

5    4    3    2    1    n/a

b. Overall quality of design/build effort:



5    4    3    2    1    n/a


c. Consistent performance  - without repeated attempts correct/rework:


5    4    3    2    1    n/a

d.  Management responded to problems and concerns, taking timely corrective action:
 








5    4    3    2    1    n/a

COMMENTS:


































 

4.   Quality of  Construction Services:  


Rating:   5-Excellent   4-Very Good    3-Satisfactory   2-Marginal   1-Unacceptable   n/a-Not Applicable

a. Contractor compliance with Specs or Work Statement:

5    4    3    2    1    n/a

b. Overall quality of construction services provided:

5    4    3    2    1    n/a

c. Consistent performance  - without repeated attempts to perform work correctly:


5    4    3    2    1    n/a

d.  Management responded to problems and concerns, taking action to correct: 










5    4    3    2    1    n/a
 


COMMENTS:




































5.   Management/Business Relations:


Rating:   5-Excellent   4-Very Good    3-Satisfactory   2-Marginal   1-Unacceptable   n/a-Not Applicable


a.  
Cooperation and responsiveness: 

 


5    4    3    2    1    n/a

b.
Change Order Activity (by contractor)
 


5    4    3    2    1    n/a


c.  
Adequacy of on-site supervisor’s authority:


5    4    3    2    1    n/a


COMMENTS:              















































  


6.  Effectiveness of Subcontractor Coordination: 


Rating:   5-Excellent   4-Very Good    3-Satisfactory   2-Marginal   1-Unacceptable   n/a-Not Applicable


a.  
Coordination and control of subcontractors 


5    4    3    2    1    n/a

b.
Review/resolution of subcontractor issues 


5    4    3    2    1    n/a


c.  
Adequacy of subcontractors




5    4    3    2    1    n/a




COMMENTS:              


































  












  


7.   Customer Satisfaction:

Would you do business with this company again?


Yes   /   No

COMMENTS:
























END OF SURVEY
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H=20'-6" | H=17-8"
d=1607" | d=14.00"
Lo oDy
d=1308" | d=13.00"
o] | O
oz vetvez | werser
o o [emreos [emreor

OIOO|OIOIOO
;

Ok | d=1308 | 4m12.00"

ok [CERV]

ok |H=1r-g | netz=g’
ok |a=1208 |e=1500"

o (VR V]

Ok | He10=7 | Het2=7

MISSNG

& 7. oo | O | O [ "8

@ ROUND, WOOD DRIVEN PILE BELOW TRANSVERSE - HoRZONIAL| H=17-0" [ H=15-8" | oK

FLAT 6" x 12" LOCATED APPROXIMATELY 1'-6" o e oovser Temser | i Toorser

SOUTH OF GRID "J" AND " TO THE EAST OF
| O | @ [oa] O
; CONDITION=98%; H=13'-6"]. -
HORZONTAL| H=16—11" | H=13=3 | 0K | Wetz10”

ROUND_ WOOD_DRIVEN PILE BELOW TRANSVERSE TP parre vy
® FLAT 6" x 12' LOCATED APPROXIMATELY 4'—g" 100 DS fo=tand e LA Ll
NORTH OF GRID *J': oo | (D) 4] oK (V)

[d=14.08"; CONDITION=80%; H=11"-6"] HORZONTAL| He15-18" | Hm 153" ok | Het3-z
Tiogy PuES: Y Y ¥

1) SOUTH OF GRID *M:

421700 CONDITION=00%; H=10'~6"] FENDER  PILE  BRACING

1) NORTH OF GRID M:

=16.00"; CONDITION=90%; H=9'—4").

ROUND,_ WOOD DRIVEN PILE BELOW TRANSVERSE
FLAT 6 x 12° LOCATED APPROXIMATELY 2~

SOUTH OF GRID 'J':
[0=13.02"; CONDITION=98%; H=12"~4"].

APPROXIMATE 14" ROUND WOOD COLUMN ABOVE
TRANSVERSE FLAT 6" x 12" INSTEAD OF 12” x 12"
COLUMN AS INDICATED IN NOTE 6. ALSO, ROUND
WOOD DRIVEN PILE BELOW TRANSVERSE FLAT 6 x 12"
LOCATED APPROXIMATELY 3'-6" SOUTH OF GRID 'K’:
[d=16.08"; CONDITION=90%; H=10"-4"]

ROUND_ WOOD DRIVEN PILE BELOW TRANSVERSE
FLAT 6" x 12" LOCATED APPROXIMATELY 3'-0"
NORTH OF GRID 'K":

[d=14.00"; CONDITION=90%; H=10"-4"].
ROUND WOOD DRIVEN PILE BELOW TRANSVERSE
FLAT 6" x 12" LOCATED APPROXIMATELY 2'~@"
SOUTH OF GRID *J':

[d=13.00"; CONDITION=92%; H=11'-4"]

ROUND, WOOD DRIVEN PILE BELOW TRANSVERSE
FLAT 6" x 12" LOCATED APPROXIMATELY 4'-8" N
NORTH OF GRID '

[d=17.00"; CONDITION=90%; H=11'-2"].

ROUND_ WOOD DRIVEN PILE BELOW TRANSVERSE

FUAT 6 x 12" LOCATED APPROXIMATELY 3'~2"

NORTH OF GRI

[d=12.00"; CONDITION=90%; H=11"-2"]

ROUND_ WOOD DRIVEN PILE BELOW TRANSVERSE
FLAT 6" x 12" LOCATED APPROXIMATELY 2'-8"
SOUTH OF GRI
[d=15.00"; CONDITION=90%; H=11"-2"]

ROUND,_WOOD DRIVEN PILE BELOW TRANSVERSE
FLAT 6" x 12" LOCATED APPROXIMATELY 4'-@"
NORTH OF GRIl
[d=12.00"; CONDITION=80%; H=11"-2"].

DOUBLE PILES: .
(1) APPROXIMATELY 6’ SOUTH OF GRID J' AND

TYPICAL TRANSVERSE SECTION AT GRIDS "1 THROUGH '12' —

3716 = -0 1285t

HEIGHT OF PILE BELOW M.LLW.

9°'T0 THE WEST OF GRID '6'
[d=14.00"; CONDITION=90%; H=10'-3"]

U. 8. COAST GUARD OAKLAND, CALIFORNIA
(1) APPROXIMATELY 6" NORTH OF GRID 'J' AND
9" TO THE EAST OF GRID '6" E

MUDLINE

CIVIL ENGINEERING
m?_wss, CONDITION=70%; H=10"-4"]

BLE 6 A7 TP : % STRUCTURAL AS-BUILTS
&) PARTIAL DETERORATION AT BOTTOM OF 12 x 17 LEGEND =2y TONGUE POINT FACILITY
COLUMN. @ 90 - 99% C  CORE TAKEN DOUBLE DOUBLE PILES i ASTORIA OREGON

2-1/2" x 5 OVAL SHAPED HOLES, 3' DEEP,
@ D 5 o BELow ToP OF ‘CUT-OFF PILE. ® o0 - 5% NB  NOT BEARING MISSING  MEMBER S SUPPOSED TO BUOY PIER
STRUCTURAL

DRIVEN PILE MISSING, 12" x 12" COLUMN ABOVE G 0 PB PARTIAL BEARING BE THERE, BUT IS MISSING.
TRANSVERSE SECTION AT GRIDS 1-12

SUPPORTED BY ADDED BEAMS, SEE 3/S13. - 79% 4 MEASURED DIAMETER TANDEM  (2) EXISTING ROUND WOOD
e

A foh g > PILES ARE SIDE BY SIDE
@ Wmm_v\wrom»wmcoﬁ%_«%%couﬁmw o_ﬂm_mmm @ 60 - 69% N/A  NOT APPLICABLE AT APPROXIMATELY BELOW THE
ar26/97

THE LOCATION ALONG CENTERLINE OF THE 12" x 12"
va ADDED PIECE OF 12 x 12 TO CUT-OFF PILE @ 50 - s9% THIS GRIDLINE. WOOD COLUMN ABOVE,
FOR SHIM. Capitol Plaza Building, Suite 200

DRAWN | DESIGN | _CHEGK

FLAT 6 x 12 NEAR 12" x 12" COLUMN. DOES
NOT EXIST IN ALL BAYS. LOCATION VARIES NORTH
OR SOUTH OF 12" x 12° COLUMNS.

LONGITUDINAL FLAT 4" x 8" ON TOP OF TRANSVERSE @ o - ox (srOKEN)  OK Y CHECKED N0 —n 9320 SW. Barbur Boulevard

PR

(503) 244-9362 ED FLAT S x B W TONSVERSE SECTONS 13-07239-84

Contect:  TIM THEIS
Document #: 1

scus  AS SHOWN TE 4 o w1

DATE: 07/15/97 THE: 11:12:12FILE: 1255501.0WG






CONDITION SURVEY SCHEDULE

L P B P T e Ll [ I P e P e P I e
o

HORIZONTAL
BRACNG

FENDER AT| PILE AT

R

cHHeH

1300

<)

He16-g"

i
8la

PATH: [C:\PROJECTS\EA\ 1451 ~25\DRAKINGS.

o o )
H=17"-8" H=9'=11" H=8'-@"
¢=1300" g=1! 9=16.00" d=13.00"
H=17"-6" H=9'-8" H=8'-3" H=7'-3" H=9'-4"
6=1300" |a=1500" d=12.00" d=16.00" d=14.00" d=14.00"
H=15'-3" | H=12'-6" H=8'-2" H=8'-9" H=8'-9" H=9'-7"
oo o | O[] O o [V
H=16'-2" | H=11"-3" H=8'-8" oK H=7"-5" 3 H=8'-4" He=g'-3" H=9'-g"
® = | @ o
H=14'-0" 0K H=7"-9" H=9'-3" Hs 190"
d=12.00" oK d=13.00" d=14.00" d=15.00"
¢=15.00" N/A d=14.00" N/A 4=15.00" N/A N/A 9=15.00" d=14.00"
s o
H=17'-9" H=g'-8"
d=13.00" d=14,00" OK d=13.00" | d=12.00"
@ =] O o <00
Ha7'-6" oK H=11"-g" | H=15'-9"

[HORZONTAL| H=15-5"

TOP OF COnC _ ABT%

_PILE CUT-OFF
B = 25
s fL=000
M.LLW
e
4
=
=
g
o
L&
Fly
S
5
.
&
o
= SHEET NOTES
| MUDLINE FENDER PILE AV PILE NECKED DOWN TO 80% NEAR PILE LEGEND U. S. COAST QUARD OAKLAND, CALIFORNIA
CUT-OFF ELEVATION.
ROUND WOOD CUT-OFF, PILE FROM UNDERSIDE @ 90 - oo% C  CORE TAKEN DOUBLE  DOUBLE PILES CIVIL ENGINEERING
OF TRANSVERSE FLAT 6" x 12" TO BELOW @ DOUBLE_X-BRACING FROM TOP OF PILE NB  NOT BEARING
DL ‘A" TO BOTTOM OF PILE 'B'.  NO BOLT ® o0 - 9% MISSING MEMBER IS SUPPOSED TO
« x & DIAGONAL WOOD, BRACING WITH 17 FOR X-BRACING AT T0P OF PILE 'A" PB PARTIAL BEARING BF THERE, BT 15 MSSNG. STRUCTURAL AS-BUILTS
BoLT AT BACH 12" % 12" WOOD COLUMN. @ VERTCAL SPLT Iy PLE (-3 LONG @ 70 - 7o% d MEASURED DIAMETER  TANDEM (2) EXISTNG ROUND 00D sz TONGUE POINT FACILITY
4> CONCRETE SLAB; SEE 2/S3 FOR REINFORCING. 1" WIDE x 2-1/2" DEEP). G 60 - 69% N/A  NOT APPLICABLE AT APPROXIMATELY BELOW Nuxm > ASTORIA OREGON
- ” PARTIAL DETERIORATION AT BOTTOM OF THE LOCATION ALONG CENTERLINE OF THE 1 x 1
<& 12" x 13-1/2" TRANSVERSE WOOD BEAM. T 12 COLUMN, @ 58 - 59% THIS GRIDLINE. WOOD COLUMN ABOVE. BUOY PIER
& mmﬂqx m';x, «%owzmoﬁkqw\www\mmm@um&wmw\m% @ X-BRACING SKIPS A BAY BETWEEN GRIDS @ o - ox (BroKEN)  OK VISIBLY CHECKED AND STRUCTURAL
- "C' AND D’ RTS AGAIl Al JUAT -
1o0D BEAY ABOVE m%mmmzmq_um%mw 5 10%wm0 0 T AR, oRP TRANSVERSE SECTION AT GRIDS 13-25
" . oy 50% REMAINING APPROXIMATELY 8'~0" o o
<> TYPICAL FROM GRIDS *1" TO GRID '25' AT @ DORN oot 1o oF A _ __ Nb\ Youschoks —
TRANSVERSE DIRECTION, FLAT 6 x 12 ON mEEBZE Copitol Plaza Building, Suite 200 (NO.-1 ONE L REVSON ] ORAWN | DESIGN [ CHECK |
TOP OF CUT-OFF PILES. LONGITUDINAL FLAT 4" x & ON TOP OF N 9820 S.. Berbur Boulevard D L N SR AT 1
<&> TYPICAL FROM GRIDS *1" TO GRID *25' AT TRANSVERSE FLAT 6" x 12° NEAR 12° x 12" Oregon 97219-5600 a2 shox et e - DU IR
TRANSVERSE DIRECTION, FLAT 4" x 12 COLUMN.  DOES NOT EXIST IN ALL BAYS. \ ) % To0% PN ISSUE ~ DETAL BUBBLE REVEON 13-07239-S5
APPROXIMATELY 3'~@" LONG ON TOP OF LOCATION VARIES NORTH OR SOUTH OF BENTLE} (603) 244-0352 16/13/7 [ AODED FLAT % x & W TRANSVRSE SECTIONS
JOINTS OF HORIZONTAL 6 x 12. 127 x 12" COLUMNS. Contact:  TIM THEIS
Document #: 1 Bt AS SHOWN —mxmm- 5 o 13

DATE: 07/15/97 THE: 11:14:02 FILE: 1255502.0WG






PATH: - [C\PROJECTS\EA\ 145125\ ORAWINGS

DATE:  07/15/97 TWE: 11:14:26 FILE: 125S503.0WG.

CONDITION SURVEY SCHEDULE

PLE AT | 10p A0 | PLEAT | 100 a0 | PLEAT | 1op ap | PLEAT | Top avp | PLE AT 0P AND 0P AND 100 AND FENDER AT
Ro BOTIOM OTIOM
it Prdied
o s @)
W om12.00"
) "
@ =& |0 -
BOTTOM | 156" | Hata-g" o
.@ g.mq =
| eries ok
a=1200" N/A
s W
am12.00" ®
H o He5-2
o 4u12.08
BOTIOM | 012" o
Yop ,.MWR a._mm-. N
BOTIOM | yeygr—1® He?'-0" N/A He13-2"
am1300" d=15.00" d=13.00"
Top oK
Y] - 1 Y Y
BOTTOM Heg'-g" oK He9'-6" He13'-2"
or ok an1200
sooM oK
o NA
BOTTOM |y l1grs [Harz-g | VA |heg7 N He7-8" A | warog N et WA NA | hepr R Heg'-3' R NA L Ha1g-3 | Hetor-s®
FENDER  PILE  BRACING
| { 0 T
TOP_ OF CONC . | , H
EL = 16.6 = - - = 1

HEIGHT OF PILE BELOW M.LLW.

MUDLINE

SHEET NOTES

LEGEND

wmzpmwv,_.m
ROUND WOOD PILE FROM 12" x 13-1/2" WOOD BEAM AT
UNDERSIDE OF DECK TO BELOW MUDLINE.

<3 4" x 8 DIAGONAL WOOD BRACING WITH 1"¢ BOLT AT EACH PILE.
4> CONCRETE SLAB. (SEE 2/S3 FOR REINFORCING).
&) 12" x 13-1/2° TRANSVERSE WOOD BEAM.

{6 1/4 WIDE x 2" DEEP x 3'- LONG VERTICAL SPLIT BEGINNING
APPROXIMATELY 6'~8" BELOW CONCRETE DECK.

SHEET METAL WRAP AT PILE SPLICE APPROXIMATELY 17'-@" BELOW
CONCRETE DECK. (50% BEARING AT SPLICE).

&> 1" WIDE x 1-1/2" DEEP x 5'-@" LONG VERTICAL SPUT BEGINNING
APPROXIMATELY '12’~8" BELOW CONCRETE DECK.

<8> 60% OF X-BRACING REMAINING FROM GRID 'S’ TO GRID 'T'.
§0> COMPLETE BREAK APPROXIMATELY 1'~6" BELOW CONCRETE DECK.
Q) 10% LOSS DUE TO CAMEL RUB.

SHEET METAL WRAP AT PILE SPLICE APPROXIMATELY 20'-0"

BELOW CONCRETE DECK.

(50% BEARING AT SPLICE).

&P 59% L0SS DUE TO CAMEL AND CHAN RUB APPROXIMATELY
&'-0" BELOW CONCRETE DECK.

D SHEET METAL WRAP AT PILE SPLICE APPROXIVATELY 17'-0"
BELOW CONCRETE DECK.

4P 15% L0SS DUE TO ABRASION APPROXIMATELY 9'~0" BELOW
CONCRETE DECK.

AW 3/4" WIDE x 1" DEEP VERTICAL CRACK, FROM MUDLINE
TO TOP OF PILE.

ADDITIONAL FENDER PILES LOCATED AT:

f
{

1) GRID 'AX' AND '34.8"
d=13.60"; CONDITION=90%; H=17'-4"]
1) GRID 'AY' AND '35.1%:
d=12.00"; CONDITION=98%; H=14'-5"]
1) GRID 'AZ’ AND '35.2':
(d=13.00"; CONDITION=92%; H=12'-11"]

@ 92 - 99% c
® 80 - 8% e
® 70 - 79% 9
@ 60 - 69%
@ s0 - 59%

@ o - ox GrokEn) 0K

CORE TAKEN DOUBLE
NOT BEARING MISSING
PARTIAL BEARING

MEASURED DIAMETER TANDEM

NOT APPLICABLE AT
THE LOCATION ALONG
THIS GRIDLINE.
VISIBLY CHECKED AND
APPEARS ADEQUATE.

DOUBLE PILES

MEMBER IS SUPPOSED TO
BE THERE, BUT IS MISSING.

(2) EXISTING ROUND WOOD

WOOD COLUMN ABOVE.

Capitol Plaza Building, Suite 200
9320 S.W. Barbur Boulevard

U. 8. COAST GUARD OAKLAND, CALIFORNIA|

CIVIL ENGINEERING

STRUCTURAL AS-BUILTS
TONGUE POINT FACILITY

ASTORIA ‘OREGON
BUOY PIER
STRUCTURAL
TRANSVERSE SECTION AT GRIDS 26-35
ORAWN DESIGN CHECK_ \msD\ ?&%9 _ 4/25/97
LV am— G
13-07239-S6

scus  AS SHOWN _:.E e o 13






PATH: - [C:\PROJECTS\EA\ 1451 ~25\DRAVINGS

DATE: 07/15/97 TWE: 11:14:46 FILE: 1255504DWG.

CONDITION SURVEY SCHEDULE

FENDER AT PaE AT Top AND | PLE AT | 7op ano | PLE AT | top ano | PLEAT | top avo | PLEAT | top np | PREAT | 1o av> 10 AND PLE AT FENDER AT
ouGONAL coriow BoTTou BOTTOM
RO | gRiCiNG DIAGONAL OKGONAL DIAGONAL
BRACNG BRACNG BRACNG
Gm1300 41308 o oK 412,00
Het 1 o« o e
o o 41200
oK oK gt
WA NA am1200"
A NA He 76"
o ox 413,00
oK oK aror
B h ox 41200
s o« Hego1"
A 41300
WA Het'o5
ox a=1300"
ox it
/A
|
|- - - - -] -
- - | |
| |
- - - - - - - - - - - - -
| |
- - - - - - - - - - - - -
FENDER BRACING

_TOP_OF CONC

EL = 16.6'

H;
HEIGHT OF PILE
BELOW M.LLW.

MUDLINE

QOO O

XS

>
P
&
o

wm_

FENDER PILE 3" LOSS IN CIRCUMFERENCE FROM TOP OF PILE TO MUDLINE @ 90 - 99% C  CORE TAKEN DOUBLE  DOUBLE PILES

ROUND WOOD PILE FROM 12" x 13-1/2' WOOD BEAM AT UNDERSIDE ADDITIONAL PILE LOCATED ALONG GRID "HH" 80 - 9% N8 NOT BEARING MISSING  MEMBER IS SUPPOSED TO

OF DECK TO BELOW MUDLINE. [d=13.00"; CONDITION=90%; H=5'-6"] - G PB PARTIAL BEARING BE THERE, BUT IS MISSING.
1"s HOLE ‘THROUGH PILE, APPROXIMATELY 12'~@" BELOW -

4 x & DIAGONAL WOOD BRACING WITH 1" BOLT AT EACH PILE. CONCRETE DECK, ® 70 - 79% d  MEASURED DIAMETER TANDEM wwmmmx@zm_cwoﬁcmﬁwoo
& WIDE x 2° DEEP ETCHING APPROXIMATELY 11'~g" BELOW @ 60 - 69% N/A  NOT APPLICABLE AT APPROXIMATELY BELOW THE

CONCRETE SLAB. (SEE 2/S3 FOR REINFORCING).
12 x 13-1/2" TRANSVERSE WOOD BEAM.

SHEET METAL WRAP AT PILE SPLICE APPROXIMATELY 17'~6" BELOW
CONCRETE DECK.

ADDITIONAL PILE LOCATED ALONG GRID 'CC’:
[d=11.00"; CONDITION=90%; H=9'-0"]

3' WIDE X 2" DEEP x 3'-@" LONG VERTICAL SPLIT, BEGINS
APPROXIMATELY 3'~@" OFF MUDLINE.

ACTUAL LOCATION OF PILE IS ALONG GRID DD’
ACTUAL LOCATION OF PILE IS ALONG GRID 'EE’
50% OF X—-BRACING REMAINING FROM GRID 'S’ TO GRID 'T".
ACTUAL LOCATION OF PILE IS ALONG GRID 'FF’
ACTUAL LOCATION OF PILE IS ALONG GRID GG’

@

®
4
&»
&
&>
&

CONCRETE DECK.

(6) 1/2" WIDE x 1'=1/2" DEEP x 10'~@" LONG VERTICAL

SPLTS, STARTING APPROXIMATELY 10'~0" BELOW CONCRETE
ACTUAL LOCATION OF PILE IS ALONG GRID 'J"

50% OF X-BRACING REMAINING FROM GRID 'N' TO GRID 'P".
ACTUAL LOCATION OF PILE IS ALONG GRID KK

ACTUAL LOCATION OF PILE IS ALONG GRID 'LL’

ACTUAL LOCATION OF PILE IS ALONG GRID "MM".

ADDITIONAL PILE LOCATED ALONG GRID 'NN':
[d=14.00"; CONDITION=90%; H=3'-8"]
ACTUAL LOCATION OF PILE IS ALONG GRID 'PP"

P 50 - 59%

@ 2 - ox GrokeN)  OK

THE LOCATION ALONG
THIS GRIDLINE.
VISIBLY CHECKED AND
APPEARS ADEQUATE.

CENTERLINE OF THE 12" x 12"
WOOD COLUMN ABOVE.

Capitol Plaza Building, Suite 200
9320 S.W. Barbur Boulevard

U. 8. COAST GUARD OAKLAND, CALIFORNIA|

CIVIL ENGINEERING

STRUCTURAL AS-BUILTS
TONGUE POINT FACILITY

Contact:

Document §:

ASTORIA OREGON
BUOY PIER
STRUCTURAL
TRANSVERSE SECTION AT GRIDS 36-45.5
GRAVN | DESIGN | CHEGK N¥\ Kﬁtum\mw :&m,\n.x I id
13-07239-87
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PATH: - C:\PROJECTS\EA\ 1451-25\DRAWINGS
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CONDITION SURVEY SCHEDULE

FENDER AT | PILE AT |x_gracivG| PILE AT x-BRacG | PLE AT |x-graciG| PLE AT |x-gracnG| PILE AT |x-graciNG| PLE AT |x-gracinG| PLE AT |x-grecig| PILE AT |x-gRracinG X-BRACING | PLE AT |x-gracnG| PILE AT |x-praciG| PLE AT |x-gracinG
w = Q) | () i @ oS oS ot el (o) el (1) el (2) e oo () peBenl () el (o) e
T Whone Wi T T TN e i i i) e T
10P DG | d=13.00" | d=15.00" a=14.00" r
oo | DO QO - | O - - - - - -
oo | wezs-1 | weae-ir waior
T0P DG | d=12.00" | d=15.00" oK a=13.00" 0K 0K oK Ok
oo | D | O [ |O® - o o - - o e
[HORIZONTAL | H=25"=11"| H=22'~6" | WISSING | H=21"-8" 0K OK. MISSING. MISSING.
for e[ a-rzer | ecrees | wa_|emiser A e A 7
Ol el - A e - - A 7
H=20'=11" | H=20'-6" | MISSNG | H=19"-8" 3 0K MISSING MISSING.
asor | o[ erer o o o o
@ 4] o (Mmoo - oK o - - oK oK
P e ey o o s
ser | o« Jerer o o o o
® ) - o o - - ox o
oo e8| wetbte | o | wisos o o o
or o[ aiser | emteor T 7 7 P r
=]l |0 - A A - -l i
[HORIZONTAL | H=18'-8" | H=16"-10" OK. OK He=g'-8" oK.
TOP DG | d=12.08" | d=12.00" OK OK 9=12.08" OK
A=l |0 - o o - BN o
[HORIZONTAL | H=18'—8" | H=15'- 10" oK 0K H='-8" OK.
[T0P DG | d=14.00" | 9=12.00" oK oK OK. d=14.08"
[G)===al IR - o o - - « 1 O
ROV o170 | het5a ox ox o weae
[TOP DG | d=13.00" N/A N/A N/A dm13.00"
@ ] @ - i i - - il ®
rorzona | 17 ox o o |weor
[TOP DIAG | d=14.00" OK 0K OK. d=12.00"
O ] @ - o o - - w | ®
e o ox s

PILE CUT-OFF

|

HEIGHT OF PILE BELOW M.LLW.

MUDLINE

SHEET NOTES

3716 =

LEGEND

1 ._.<1_O>_|N\.FOZQ_._.CU_Z>_| SECTION THROUGH GRIDS "0’
=

TO '18' AT GRIDS

'AX' THROUGH 'J'

izsse

FENDER PILE
ROUND WOOD CUT-OFF PILE FROM UNDERSIDE OF
TRANSVERSE FLAT 6" x 12 TO BELOW MUDLINE.

< 4 x & DIAGONAL WOOD BRACING WITH 1" BOLT
AT EACH PILE.

<4> CONCRETE SLAB. (SEE 2/S3 FOR REINFORCING).
&> 12 x 13-1/2" TRANSVERSE WOOD BEAM.
6> 12'_x 12" WQOD COLUNN BETWEEN TRANSVERSE
FLAT 6" x 12" AND TRANSVERSE 12° x 13-1/2° WOOD

BEAM ABOVE (ASSUME IN GOOD CONDITION, UNLESS
NOTED OTHERWISE).

&> TYPICAL FROM GRID *1" TO GRID ‘25 AT TRANSVERSE
DIRECTION, FLAT 6 x 12 ON TOP OF CUT-OFF PILES.
@ LONGITUDINAL FLAT 4" x 8 ON TOP OF TRANSVERSE
FLAT 6 x 12° NEAR 12" x 12° COLUMN. DOES
NOT EXIST IN ALL BAYS. LOCATION VARIES NORTH
OR SOUTH OF 12" x 12" COLUMNS.
ACTUAL LOCATION OF FENDER PILE IS ALONG GRID 'AY".
ADDITIONAL FENDER PILE AT GRID 'AX’ AND GRID '0.5'.
[d=15.00"; CONDITION=98%; H=25'~11"].

) 16" LONG SPUT AT TOP OF CUT-OFF PILE.

MW STOPS 1'-@" SHORT OF GRID '10'.

DRIVEN PILE MISSING, 12" x 12" COLUMN ABOVE
SUPPORTED BY ADDED BEAMS, SEE 3/S13.
COMPLETE BREAK OF PILE APPROXIMATELY
80" BELOW 12" x 13-1/2" WOOD BEAM.

& Lomer

TO GRID IS_LOCATED APPROXIMATELY 18" UP
FROM TYI L AT GRID '19" PILE.

® VERTICAL SPUIT IN PILE (1'~3" LONG x 1" WIDE
x 2-1/2" DEEP).

QD 2-1/2' x 5 OVAL SHAPED HOLES, 1-1/2° DEEP,
LOCATED 'NEAR TOP OF CUT-OFF PILE.

D PARTIAL DETERIORATION AT BOTTOM OF 12" x 12°
COLUMN.

& A0DED PIECE OF 12 x 12 TO CUT-OFF PILE FOR
SHIM.
DOUBLE PILES:
(1) APPROXIMATELY 6" SOUTH OF GRID 'J' AND 9"
10’ THE WEST OF GRID '6"
[d=14.00"; CONDITION=90%; H=10'~3"].
(1) APPROXIMATELY 6" NORTH OF GRID 'J' AND 9"
THE EAST OF GRID '6'
T 5.00"; CONDITION=70%; H=10'-4"].
PILE BAD AT TOP).

ECTION OF X-BRACING FROM GRID '12"

@ 90 - 99%
® 80 - 89%
® 70 - 79%
@ o0 - 69%
@ 50 - s9%

@ ¢ - ox (eroxen)

BENTLEY

Contact:
Document

TIM THEIS
#

°© 9 0 © 9 9 9 ¢

i

R

g

C  CORE TAKEN DOUBLE  DOUBLE PILES
NB  NOT BEARING MISSING  MEMBER IS SUPPOSED TO
PB PARTIAL BEARING BE THERE, BUT IS MISSING.
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AT UNDERSIDE OF DECK TO BELOW MUDLINE.

2> ROUND WOOD CUT-OFF PILE FROM UNDERSIDE OF
TRANSVERSE FLAT 6 x 12° TO BELOW MUDLINE

<3> 4 x & DIAGONAL WOOD BRACING WITH 19 BOLT
AT EACH PILE.
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6> ACTUAL LOCATION OF PILE IS ALONG GRID 'DD’
<7> ACTUAL LOCATION OF PILE IS ALONG GRID 'EE"

S

<€) ACTUAL LOCATION OF PILE IS ALONG GRID 'FF"
<S> ACTUAL LOCATION OF PILE IS ALONG GRID 'GG"

Q> 1" HOLE THROUGH PILE, APPROXIMATELY 12'~0"
BELOW CONCRETE DECK.

S

P 3 L0SS IN CIRCUMFERENCE FROM TOP OF PILE TO
T T TN MUDLINE
rw. \r g AN &> ACTUAL LOCATION OF PILE IS ALONG GRID "w'
’ \
P /\ A\ @ 8" WIDE x 2" DEEP ETCHING APPROXIMATELY 11'-8"
7~ \ BELOW CONCRETE DECK.
: /9P 12 x 13-1/2" \ . e
| g2 WooD BEAM or D ACTUAL LOCATION OF PILE IS ALONG GRID 'KK
| g &
! | 55 X > ACTUAL LOCATION OF PILE IS ALONG GRID 'LL’
I Nt s
“ =L “ < ACTUAL LOCATION OF PILE IS ALONG GRID "MM'.
_ _ D ACTUAL LOCATION OF PILE IS ALONG GRID 'PP"
| 4 x 12 SPLICE | D 3 WDE X 2 DEEP x 3=, LONG VERTICAL SPLIT,
\ EA SIDE OF BEAM i BEGINS APPROXIMATELY 3'-@" OFF MUDLINE.
\ JOINTS, SEE 5/513 ! (6) 1/2" WIDE x 1'=1/2" DEEP x 10'-0" LONG
\ ﬁmﬂﬂﬂmm FOR / VERTICAL SPLITS, STARTING APPROXIMATELY 10'-0"
N Loean ) v BELOW CONCRETE DECK.
N Y
~ -
Se 7
-7 N
7z N
\
\

120 x 13-1/2"
WOOD BEAM

EA SIDE OF BEAM
JOINTS, SEE 5/S13
(SEE_PLANS FOR

DEERE

DETAIL so_u CONNECTIONS AT CONTINUOUS PILES

izso1e

Capitol Plaza Building, Suite 200 | M
9320 S.H. Barbur Boulevard

Contact:
Document #:

3|

<
3
g
:
g
g
H

HH

DRAWN

U. 8. COAST QUARD OAKLAND, CALIFORNIA|

CIVIL ENGINEERING

STRUCTURAL AS-BUILTS
TONGUE POINT FACILITY

BUOY PIER
STRUCTURAL
LONGITUDINAL SECTION AT GRIDS C-TB

ASTORIA

DESGN | CHECK

RROED N N«: 3
4/26/97
G o e
{ v

TR RO

Tovs FIUL_ISSUE — DETAL BUBILE RV

ADGED FLAT 4  § W TRANSVERSE SECTONS.

13-07239-S12

scus  AS SHOWN _vﬁm 2 o 13






PATH: - |C\PROJECTS\EA\ 145125\ DRAWINGS.

PILE AT |x-graciNG| PLE AT |x-pracinG| PILE AT |x-graciNG| PILE AT |x-gracin| PILE AT PILE AT | x_BRACING | PILE AT |x_graciNG | PILE AT |x_graciNG| PILE AT PILE AT | x-gRaciNG | PILE AT |x-BRACING | PILE AT |x-BRaciNG | PILE AT
AND AND oRD | DUCONAL AND AND GRD | DIAGONAL AND AND AND

L @ HORIZONTAL @ oriZNTAL @ BRAAING HoRZONTAL HORIZONTAL ‘BRAGING 6 HorizZONTAL HORIZONTAL HoRIZONTAL 6

® o] ® ¢ O 0 @
MISSING N/A BOTIOM | g7 oK Hu2'~6" oK H=3-3" oK Ha3'-2"
N/A

® -

G W w O

0K oK d=12.00" dm12.00" PILE BRACING
® o o - o -

TOP OF CONC | : : : TOP OF CONC | | TOP OF CONC

\‘oczn sLAB SHEET NOTES

> ROUND WOOD PILE FROM 12" x 13-1/2' WOOD BEAM

AT UNDERSIDE OF DECK TO BELOW MUDLINE.

I % @ 4" x 8 HORIZONTAL WOOD BRACING WITH 1"g

11
T 1 w608 & .l [ | [N — BOLT AT EACH PILE.
Sockng | AT x 6 x 16" < ©-—o-+-o—-o} S <3 4 x 8 DAGONAL WOOD BRACING WITH 1" BOLT
! BETWEEN e HORIZ | To ©--—1—@ AT EACH PILE.
BEAMS BRACE/BEAMS |\ T N . ° 7" CONCRETE SLAB. (SEE 2/S3 FOR REINFORCING).
T T el 1o souT L3 12 x 13-1/2" | 4 x 12 SPUICE EA _ 4 D\ s 5> 12" x 13-1/2" TRANSVERSE WOOD BEAM.
¢ te | ur— w\, \x% woon «mm»..M_ . *, T SO B ol H ' Voos 82" 6> 2 DEEP x 187 HIGH ABRASION.
T % o m_ - mﬁwm M._mmrsm - \ F ll.l.rl,s BOLTS AS m:oﬁz'\ M i 7> 80% REMAINING NEAR GRID 'Y'.
. 1 et 15/16'0 HOLE FOR T 7 12" x 12" POSTS | 1
& x 12 N\ |\ 7/8'% BOLT W/ NUT T\n 2 wE OR ROUND PILE \ i
SHM 6 x 17 ™ v | ,
roriz srace /| a1z posts— 2 3
CUT—OFF —
SIDE VIEW PILE TYP ENDVEW \
3\ SUPPORT FOR MISSING CUT-OFF PILES AT 'B-10° (a\METAL 'T" BRACE DETAIL 5\ 4 x 12 SPLICE AT WOOD BEAMS
AR T &) /% = v Tz ~J3F = -0 a1t U. 8. COAST QUARD OAKLAND, CALIFORNIA
CIVIL ENGINEERING
LEGEND STRUCTURAL AS-BUILTS
@ 9 - 99% C  CORE TAKEN DOUBLE DOUBLE PILES TONGUE POINT FACILITY
® 0 - oo NB  NOT BEARING MISSING  MEMBER IS SUPPOSED TO ASTORIA OREGON
PB PARTIAL BEARING BE THERE, BUT IS MISSING. m=°< v—mm
70 ~ 79% TANDEM 2) EXISTING ROUND WOOD
Saim o e " SERLEEE STRucTURAL
- NA N U APPROXIMATELY BELOW - -
/ THE LOCATION ALONG CENTERLINE OF THE 12" x 12 mmoq—ozw >4 m:—om : < ” o:—um .o “0
@ 50 - s9% THIS GRIDLINE. WOOD COLUMN ABOVE. RS ‘N I A e
@ ooy > mmoge o e v wcbds wnson
. S Barbur Boulevard | CHEF OF B
e S S
P oo rar s+ 5 oo SEio8 13-07239-813

scue  AS SHOWN TE 18 o 18

OATE: 07/15/97 TIME: 11:18:54 FILE: 1255510.04G







