ADDENDUM

JOHNSON WALZER ASSOCIATES, LLC.

17 North San Francisco Street, Suite 3A
Flagstaff, Arizona 86001
Ph: (928) 779-0470 F: (928) 779-5479

PROJECT: City of Page Public Works Facility

ADDENDUM NO.: 2

OWNER: City of Page

DATE OF ISSUANCE: 06-29-2022

ARCHITECT'S PROJECT NO.: 18016
This addendum supplements and amends original drawings and project manual, and shall be taken into account in preparing proposals and shall become
part of the contract documents. In case of conflict between the specifications, drawings and Addendum, this Addendum will govern. Careful note of
the Addendum shall be taken and all trades affected shall be fully advised for performance of the work. Acknowledge receipt of this Addendum on
your bid form. Failure to do so may subject bidders to disqualifications

2.1

The Bid Date for the City of Page Public Works Facility is changing from Thursday, June 30, 2022, to
Thursday, July 7, 2022. All other information pertaining to Notice of Invitation for Bid and Instructions to
Bidders shall remain the same.

2.2

A Geotechnical Investigation Report prepared by Landmark Testing & Engineering, 795 East Factory
Drive, St. George, UT 84790, including geotechnical recommendations dated March 31, 2021, is included
in this Addenda.

2.3

Sheet A1.0 – Floor Plan: The project will be Bid with add alternate 1, included as part of the base bid.
The project will have no alternate bids. Ignore any reference to Alternate Bids on sheet A1.0.

2.4

The covered front entry and building shall be designed by the metal building manufacturer as a complete
system. All components of the system shall be supplied by the same manufacturer. Dead load shall be the
weight of the metal building system as determined by the manufacturer. The collateral load and live load
shall be as shown on the structural drawings. Structural framing and covering shall be designed by a
Registered Arizona Professional Engineer. Building manufacturer shall provide a material warranty of 10
years. Metal building contractor shall provide a workmanship warranty of 2 years.

2.5

Provide panels that comply with ASTM E 1264 for type III, mineral base with a painted finish. The
Acoustical Ceiling Panels shall be Armstrong “Dune”, square edge, 24” x 24” x 5/8”, white, wet formed
mineral fiber. Panels shall be white, with LR of 0.85 or greater.

2.6

For the purposes of bidding include the following: 270 L.F. of 6’ high chain link; one Rolling Gate 6’ x 30’;
two-man gates, swinging, 3’ x 6’ and two swinging gates, 6’ x 15’ with a wheel.

2.7

Delete Hydroseed from the scope of this project.

2.8

Delete Irrigation (Section 328000) & Planting Irrigation (Section 328400) from the scope of this project.
END OF ADDENDUM 2

Attachments: Landmark Testing & Engineering Geotechnical Report, dated 5/31/21.
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Prepared for:

GEOTECHNICAL
INVESTIGATION
REPORT

Johnson Walzer Associates, LLC
Mitch Walzer
17 North San Francisco Street,
Suite 3A
Flagstaff, AZ 86001
March 31, 2021

City of Page Public Works Facility

Prepared by:

795 East Factory Drive
St. George, UT 84790
Landmark Project No:21225

March 31, 2021
Johnson Walzer Associates, LLC
Mitch Walzer
17 North San Francisco Street, Suite 3A
Flagstaff, AZ 86001
Subject:

Geotechnical Investigation Report
City of Page Public Works Facility
Page, Arizona
Landmark Project No.: 21255

Mitch,
As requested, we have completed our Geotechnical Investigation for the above noted project.
Our geotechnical recommendations, along with our field and laboratory data are presented in this
report.
Our field investigation consisted of the excavation of three (3) test pits with a rubber-tire backhoe.
Spread footings established on structurally placed soils are recommended for structural support of
the proposed structure. Over-excavation and recompaction, as detailed in Section 5.0 of this
report, will be required. The existing soils, free from organics and other debris are suitable for
use as structural fill.
Landmark has great interest in providing materials testing and special inspection services during
the construction phase of this project. If you advise us of the appropriate time to discuss these
engineering services, we will be pleased to meet with you at your convenience.
Please feel free to contact our office at (435) 986-0566 if you have any questions.
Sincerely,
LANDMARK TESTING AND ENGINEERING

Steven Wells, P.E.
Geotechnical Manager
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Geotechnical Investigation Report
Page Public Works Facility
Landmark Project No. 21225

1.0

INTRODUCTION

This report presents the results of Landmark Testing & Engineering’s geotechnical investigation
for the proposed City of Page Public Works Facility to be constructed in Page, Arizona. Figure
1 is a Vicinity Map showing the project location relative to surrounding features. Figure 2 is a
Site Map showing the proposed project layout and the approximate locations of the test pits
completed for this investigation.
This investigation was completed to assist in developing opinions and recommendations
concerning site earthwork and foundation design.

2.0

PROPOSED CONSTRUCTION

We understand that a 12,700 square foot, prefabricated metal building is planned for construction
on the site. The building will include 4,500 square feet of office space, and 3 to 4 vehicle
maintenance bays. Walls will be metal sheathing and metal studs with stucco siding. The floor
will be a concrete slab-on-grade, and the roof a metal skin.
Loads were not provided; therefore we have estimated the loads. Wall loads in the office area
are estimated to be on the order of 1000 plf, and minimal in the shop area. Column loads in the
office area are estimated to be less than 20 kips, and less than 40 kips in the shop area.
Paved driveways and parking areas, along with landscaped areas are also planned. Traffic loads
are expected to consist of a low volume of passenger car and lightly loaded commercial truck
traffic.
Any significant changes to the anticipated development should be reviewed by Landmark to
evaluate the continued applicability of the recommendations contained in this report.

3.0

SITE SETTING

3.1

SURFACE CONDITIONS

The site has previously been developed. Previously the site was occupied by a baseball field,
then redeveloped for use as a public works equipment yard. The area of the proposed building
was previously occupied by portable buildings, and there are concrete footing pads located on the
site. The majority of the building area is relatively level, with a slope down to the west at the
western end of the building.
The site is bound by residential development to the north and east, and by Aqua Avenue to the
west and south. The building is located within a larger parcel which is currently used by the City
of Page for equipment and material storage for the Public Works Department.
3.2

GEOLOGIC SETTING

According to the Utah Geological Survey, the project site is mapped as located on alluvium and
eolian sand, consisting of moderately sorted gravel, sand, and silt deposited in small channels and

1
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on alluvial flats, overlying sandstone of the sandstone of the Paria River Member of the Carmel
Formation. (Interactive Geologic Map Portal, 2020) 1.
3.3

SEISMICITY

Seismicity at the site was determined using the Seismic Maps Tool from seismicmaps.org website.
The following values are presented to assist with seismic design:
• Latitude = 36.9097° North, Longitude = 111.4538° West
• Site Class = C – Very Dense Soil and Soft Rock, based on ASCE 7 as referenced in 2018
IBC
Period (sec)

Sa (g)

Site Class

0.2

SS = 0.310

B/C

1.0

S1 = 0.097

B/C

0.2

SDS = 0.268

C

1.0

SD1 = 0.097

C

As per Section 20.1 of ASCE 7-16, “The soil shall be classified in accordance with Table 20.3-1
and Section 20.3 based on the upper 100 feet of the site profile.” However, Section 20.1
continues, “Where site specific data are not available to a depth of 100 feet, appropriate soil
properties are permitted to be estimated by the registered design professional preparing the soil
investigation report based on known geologic conditions.” Based on our engineering experience
in the area, mapped geology and the soils encountered in the test pits it is the opinion of Landmark
Testing and Engineering that the soils on site classify as Site Class C.
3.4

GEOLOGIC HAZARDS

Fault Rupture
The site is located approximately 27 miles northeast of the Eminence Fault Zone. The most
recent movement of the Eminence Fault Zone is considered late Quaternary. Therefore, the
Eminence Fault Zone is considered active. The site is approximately 66 miles southeast of the
Sevier Toroweap Fault. The most recent movement of the Sevier Toroweap Fault is considered
Quaternary, which classifies the Sevier Toroweap Fault as an active fault. Although the potential
for surface rupture caused by activity from either of these faults is low, there is potential for strong
ground motion at the site from a large earthquake.
Liquefaction
Liquefaction is the sudden loss of shear strength in the soil due to the build-up of excess pore water
pressure. 2 This can occur when the soil is subjected to intense shaking such as during a seismic

1
Interactive Geologic Map Portal, Retrieved March 30, 2021, from Utah Geological Survey,
https://geology.utah.gov/apps/intgeomap.
2
Coduto, Donald P. (1999), Geotechnical Engineering: Principles and Practices, Prentice Hall, Upper Saddle
River, NJ
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event. The soils that are most susceptible to liquefaction are loose, saturated sandy soils with a
low fines content (material passing the #200 sieve).
Groundwater was not encountered in any of the test pits. Sandstone bedrock was encountered in
each pit at shallow depths. Therefore, liquefaction potential is considered low.

4.0

INVESTIGATION

4.1

FIELD INVESTIGATION

Three (3) test pits were completed to a depth of 3.0 to 3.5 feet proximate to the anticipated building
footprint in order to characterize subsurface conditions at the site for the structure. The test pits
were excavated with a rubber-tire backhoe provided by the City of Page Public Works Department.
Depending on subsurface conditions, bag or block samples of soil were obtained from the test pit
excavations. Approximate test pit locations are shown on Figure 2.
Soils encountered in the test pits were 1 foot of silty sand with gravel which had been disturbed
by previous development, underlain by sandstone weathered to sandy gravel and sandstone
bedrock. Refusal was met in all test pits at a depth of between 3.0 and 3.5 feet, on sandstone
bedrock.
Ground water was not encountered in the test pits at the time of investigation.
The test pit logs are presented on Figures 3 and 4. A key to the soil classifications used on the
logs is presented on Figure 5.
4.2

LABORATORY TESTING

Soil samples from the test pits were taken to our St. George, Utah laboratory for testing. Tests
performed on the samples included moisture content, Atterberg Limits for soil classification,
modified proctor for construction testing, and CBR for pavement design.
Laboratory tests indicate that the soils are weathered sandstone. Atterberg Limits tests indicate
that the soils are non-plastic. The modified proctor dry density of the composite sand and
weathered sandstone was 125.3 pcf at an optimum moisture content of 10.1 percent. The CBR
of this material when compacted to 95 percent of the modified proctor dry density was 35.
The results of the laboratory tests are shown on the test pit logs on Figures 3 and 4 and on the lab
summary on Figure 6.

5.0

SITE GRADING AND EARTHWORK

5.1

GENERAL GRADING

Site preparation should initially consist of grubbing and removal of all existing debris and
foundation elements. Abandoned utility trenches should be excavated and backfilled to structural
fill standards.
A grading plan has not been developed; however, we anticipate that overall grades will be
relatively level with localized fills.
On-site soils consisted of loose silty sand with gravel overlying weathered sandstone bedrock with
3
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a low anticipated collapse potential. Following grubbing and stripping, the area below footings
should be over-excavated to allow for a minimum of 1 foot of structural fill below the bottom of
the footings. In slab areas, the area should be cut to the depth required for the placement of under
slab gravel as described in Section 7.0.
Following over-excavation, we recommend that the upper 12-inches of the subgrade be scarified,
moisture conditioned to within 2 percent of the optimum moisture content and compacted to a
minimum of 95 percent of the maximum dry density as determined by ASTM D-1557.
5.2

FILL PLACEMENT AND COMPACTION

All fill to be placed for support of footings and slabs-on-grade should be considered structural fill.
On-site soils are suitable for use as structural fill.
Imported, granular fill, if required, should be well-graded, non-expansive, and free of organics and
all deleterious materials. Soils used for imported structural fill should meet the following
specifications and preferably would classify as gravel.
GRADATION

PERCENT PASSING

3- inch

100

1.5-inch

80-100

No. 200 sieve

10-25

ATTERBERG LIMITS
Liquid Limit

30 or less

Plasticity Index

9 or less

Material not meeting the above requirements may be suitable for use as structural fill at the
discretion of the geotechnical engineer. Samples of structural fill should be submitted for testing
prior to transporting to the site. Any structural fill should be compacted to the following
specifications.
FILL PLACEMENT AND COMPACTION
Maximum lift thickness

8-inch (loose)

Minimum compaction

95% ASTM D-1557

Compacted Moisture Content

within 2% of optimum

Compaction of structural fill should be completed with equipment suitable for the conditions
encountered in the field such that compaction requirements are met, including those areas that may
be inaccessible to large rolling compactors. All structural fill should be evenly spread on a
horizontal plane in eight-inch loose lifts. Each eight-inch lift of structural fill material placed at
the site should be tested for compliance with the required relative compaction and moisture content
prior to proceeding with additional lifts.
4
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5.3

LIGHTLY LOADED ELEMENTS

Exterior concrete slabs on grade (sidewalks, curbs, gutters, and misc.) should be established on a
minimum of 12-inches of structurally placed soils with a maximum particle size of 3 inches.
Sidewalks adjacent to Aqua Avenue will need to be underlain by approved road base as per City
of Page Standards.
Structural fill, including road base, should be compacted to a minimum of 95 percent of the
maximum dry density as determined by ASTM D-1557.
5.4

CUT AND FILL SLOPES

It is recommended that permanent cut or fill slopes in silty sand soil be maintained at a slope of
one vertical to two horizontal (1V:2H) or flatter unless structurally retained.
Grading of both cut and fill slopes should be such that surface water is directed away from the
slopes and not concentrated on slopes or in unprotected channels. Construction procedures
should ensure adequate compaction of slope faces. All excavations should conform to OSHA
standards.

6.0

FOUNDATION & CONSTRUCTION CONSIDERATIONS

The proposed structures may be supported on conventional spread or continuous footings
established on one foot of structurally placed soils overlying adequately compacted native soils.
Foundations should not transition from bedrock to structural fill. Foundation excavations should
be visually observed and tested by qualified personnel prior to placement of reinforcing steel or
concrete. Additional foundation recommendations are subsequently presented.
DESCRIPTION

VALUE

Foundation Type

Continuous or spread footings
1 foot of granular, structural fill, on-site or
imported
2,000 psf on structural fill
12 inches (for frost and confinement)
12 inches (continuous) for single-story
18-inches for two stories
24-inches (isolated spread)
1-inch
less than 3/4 inch

Bearing Material
Allowable Bearing Capacity
Minimum embedment depth below finished grade
Minimum footing width
Total estimated settlement
Total differential settlement

The allowable bearing capacity is based upon dead load plus long-term live load. A one-third
increase in allowable bearing capacity for short duration loads such as wind or seismic loads is
permitted with the alternative load combinations given in Section 1605.3.2 of the IBC.

7.0

FLOOR SLABS

It is recommended that concrete floor slabs be constructed on a pad that has been prepared as
previously indicated. A minimum of 4-inches of relatively free-draining material should be used
5
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beneath the slab in order to help distribute floor loads, break the rise of capillary water, and aid in
the concrete curing process. Alternatively, 6 inches of road base may be used in place of the free
draining-material. The thickness of the free-draining material may be included in the 12-inches
of granular, structural fill.
Concrete slabs should be designed using rebar reinforcement and frequent crack control joints to
help control normal shrinkage and stress cracking. Concrete placement and curing should meet
ACI 3 requirements including following hot or cold weather placement recommendations, when
appropriate. If a moisture-sensitive floor covering will be installed, we recommend that a vapor
barrier be installed beneath the concrete slab. The moisture sensitivity of floor finishes,
anticipated project conditions, and the potential effects of slab curling and cracking should be
considered in determining if the barrier should be placed directly beneath the slab or beneath the
free-draining gravel (see ACI 302.IR-96 for more information regarding vapor barrier location).
If the vapor barrier is installed directly beneath the slab, measures should be taken to minimize
excessive slab curl such as reduced joint spacing and use of a low shrinkage (low water-cement
ratio) mix.

8.0

LATERAL EARTH PRESSURES

Lateral loads imposed on footings may be resisted by the development of passive earth pressures
against the sides of footings and friction between the base of the footing and the supporting soils.
Lateral earth pressure values are presented in the following table.
Case Evaluated

Soil Type

Active

Granular, Structural Fill

At-Rest

Granular, Structural Fill

Passive

Granular, Structural Fill

Coefficient of friction
tan(φ*0.6) where φ = 34°

Granular, Structural Fill

Value
37 psf/ft
58 psf/ft (with seismic)
56 psf/ft
390 psf/ft
330 psf/ft (with seismic)
0.37

The lateral earth pressures presented do not include any safety factors except where the friction
angle (φ) used to determine the coefficient of friction has been multiplied by 0.6 to account for
smooth contact conditions. The pressures also assume horizontal backfill and that the backfill is
in a drained condition with no build-up of hydrostatic pressure. The additional effects of sloping
backfill, surcharge, structural loads and groundwater conditions should be included in calculating
lateral earth pressures. Backfill should be placed in accordance with the requirements of
structural fill except that backfill in landscape and areas that will not be subject to structural
loadings may be reduced to 90 percent of the maximum dry density as determined by ASTM D1557.
3

American Concrete Institute
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9.0

PAVEMENT DESIGN RECOMMENDATIONS

Design of the pavement sections are based on the procedures outlined in the 1993 Guidelines for
Design of Pavement Structures by the American Association of State Highway and Transportation
Officials (AASHTO). A Traffic Index of 5.5 was used for design of the residential public street
planned for the development. A CBR value of 20 was used based on the soil encountered in our
investigation.
For pavement design, the following design parameters have been assumed:
Pavement Design Life
20 years
Subgrade CBR
20 (design)
Structural Layer Coefficients
Asphalt = 0.42
Type II Base = 0.12
Based on design parameters, the following pavement sections are provided.
Location

Asphalt Thickness
(inches)

Base Course
(inches)

Scarified and Compacted
Subgrade (inches)

Parking and
Driveway
(T.I = 5.5)

2.5

6.0

8.0

Recompacted on-site soils should be compacted to a minimum of 95 percent of the maximum dry
density as determined by ASTM D-1557 and base course soils should be compacted to a minimum
of 95 percent of the maximum dry density (ASTM D-1557). Asphalt should be compacted to at
least 96 percent of the Marshall maximum density. Asphaltic concrete and base should be tested
prior to site delivery and during placement for conformance with project specifications.

10.0 MOISTURE CONTROL
This soils report provides recommendations for site preparation and foundation design. Inadequate
surface drainage or failure to control moisture will result in excessive differential movement of
slabs, walkways, porches, or patios and structural damage, regardless of the site preparation. The
following moisture control measures are recommended:
(1)

(2)
(3)

Once the finish floor elevation has been established, the site grades should be
constructed and maintained to drain surface and roof runoff away from the building
foundation at a slope of ten percent for at least ten feet beyond the structure. The
ground surface should be graded to drain away from the building in all directions.
Water should not be allowed to pond adjacent to foundations or on-site.
Roof runoff should be collected, and downspouts should be designed to discharge
collected water a minimum of 10 feet beyond the building footprint.
Xeriscape (landscaping that eliminates the need for supplemental irrigation of
plants) is recommended within 10 feet of the building foundation. Bubblers,
although more efficient than sprinkler irrigation, still have a significant potential of
introducing excessive water into the ground and saturating foundation soils.
7
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(4)

(5)

Bubblers are not recommended in the 10 feet buffer zone area. As an alternative,
sealed bottom planter boxes may be used.
Inadequate compaction of utility trench backfill provides a conduit for water
migration. All utility trenches within the building footprint and extending 5 feet
beyond the footprint should be backfilled with structural fill similar to that approved
for the foundations. Backfill adjacent to structures should be compacted to at least
90 percent of the maximum dry density as determined by ASTM D-1557 and the
minimum slope requirements should be followed. Backfill beneath structures
should be compacted to at least 95 percent of the maximum dry density.
Grading should be such that surface water is directed away from all cut and fill
slopes and collected only in channels protected against erosion. Water should not
be allowed to pond on-site. Gutters and downspouts should be installed to collect
precipitation, and the downspouts should be piped to divert water away from the
foundation.

It should be emphasized that final grading and landscaping generally occurs after construction of
the structure and observation of these features is outside of normal geotechnical inspection and
observation. The owner/contractor is responsible to ensure that these surface drainage and
moisture control recommendations are followed throughout the life of the structure.

11.0 SOIL CORROSIVITY
Soils in the area have been shown to have a soluble sulfate concentration of less than 0.1%, which
is considered negligible according to ACI Table 4.3.1. We recommend that concrete mixes used
on the project be designed in accordance with ACI 318 for a Sulfate Exposure Class of S1 and
meet a minimum compressive strength of 4,000 psi and a low water to cement ratio. We
recommend that buried pipes be plastic (PVC or HDPE) instead of metal, where possible.

12.0 FOUNDATION REVIEW AND TESTING
This report has been prepared to assist in project design and construction. Variations from the
conditions portrayed in the exploratory investigations may occur which are sometimes sufficient
to require modifications to the design. In order to incorporate recommendations provided into
actual field conditions and to confirm that the project specifications are implemented, we
recommend that observation and testing be performed during construction to monitor overexcavation, grading, and preparation of soils upon which foundations elements or structural loads
may be established.

13.0 LIMITATIONS
The exploratory data presented in this report were collected to provide geotechnical design
recommendations for this project and subsurface site descriptions represent conditions observed
at the time and at the locations explored. The investigations may not be indicative of subsurface
conditions beyond the investigation location and conditions may change with passage of time. If
subsurface conditions are encountered that are significantly different than those reported herein,
Landmark should be contacted immediately for the continued applicability of the
recommendations. In the event changes to the project are made that differ from those presented
in this report, Landmark should be made aware of the changes. Landmark will provide written
8
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verification that the recommendations and conclusions remain valid or that modifications are
required.
This report has been prepared to assist in project design and construction. We respectfully
request the opportunity to review the final design drawings and specifications in order to determine
whether the assumptions and recommendations presented herein are applicable to the anticipated
designs.
This report is not intended to be used as a bid document. Any information concerning the
environmental conditions of the site is beyond the scope of this geotechnical study. This
geotechnical report has been prepared to meet the specific needs of our client and may not be
appropriate to satisfy the needs of other users.

LANDMARK TESTING & ENGINEERING

John M. Anderson, P.E.
Project Engineer
Reviewed by:

Steven Wells, P.E.
Geotechnical Manager
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TEST PIT NUMBER TP-1
DATE STARTED 3/16/21

COMPLETED 3/16/21

EXCAVATION COMPANY Client

LOGGED BY John Anderson

CHECKED BY Steve Wells

EXCAVATION METHOD Rubber Tire Backhoe

Other Tests

FINES (%)

NP

SAND (%)

NP

MECHANICAL
GRADATION

GRAVEL (%)

PLASTICITY
INDEX

MOISTURE
CONTENT (%)

DRY UNIT WT.
(pcf)

MATERIAL DESCRIPTION

ATTERBERG
LIMITS

LIQUID
LIMIT

0

AT TIME OF EXCAVATION --SAMPLE TYPE
NUMBER

DEPTH
(ft)
GRAPHIC
LOG

NOTES

ELEVATION

FILL: SILTY SAND WITH GRAVEL (SM), loose, slightly moist, with
construction debris, red.

1

SANDSTONE weathered to GRAVELLY SILTY SAND (SM), very
soft rock, clear 1 to 3 inch thick layers, dips at 30 degrees, red and
dark red.

CBR = 35
Modified Proctor
125.3 pcf @ 10.1%

SANDSTONE, soft, similar to above, but not weathered.

TEST PIT NUMBER TP-2
DATE STARTED 3/16/21

COMPLETED 3/16/21

EXCAVATION COMPANY Client

LOGGED BY John Anderson

CHECKED BY Steve Wells

EXCAVATION METHOD Rubber Tire Backhoe

Other Tests

FINES (%)

SAND (%)

MECHANICAL
GRADATION

GRAVEL (%)

LIQUID
LIMIT

MOISTURE
CONTENT (%)

DRY UNIT WT.
(pcf)

MATERIAL DESCRIPTION

ATTERBERG
LIMITS

PLASTICITY
INDEX

0

ELEVATION

AT TIME OF EXCAVATION --SAMPLE TYPE
NUMBER

NOTES
DEPTH
(ft)
GRAPHIC
LOG
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REFUSAL on sandstone bedrock.
Bottom of test pit at 3.5 feet.

FILL: SILTY SAND WITH GRAVEL (SM), loose, slightly moist, with
construction debris, red.
SANDSTONE weathered to GRAVELLY SILTY SAND (SM), very
soft rock, clear 1 to 3 inch thick layers, dips at 30 degrees, red and
dark red.

SANDSTONE, soft, similar to above, but not weathered.
REFUSAL on sandstone bedrock.
Bottom of test pit at 3.5 feet.

Landmark Testing & Engineering
795 East Factory Drive
St. George, UT 84790
Telephone: 435-986-0566
Fax: 435-986-0568

PROJECT NAME Page Public Works Facility
CLIENT Johnson Walzer Architects
PROJECT NUMBER 21225
PROJECT LOCATION Page, Arizona

Figure No. 3

TEST PIT NUMBER TP-3
DATE STARTED 3/16/21

COMPLETED 3/16/21

EXCAVATION COMPANY Client

LOGGED BY John Anderson

CHECKED BY Steve Wells

EXCAVATION METHOD Rubber Tire Backhoe

Other Tests

FINES (%)

SAND (%)

MECHANICAL
GRADATION

GRAVEL (%)

LIQUID
LIMIT

MOISTURE
CONTENT (%)

DRY UNIT WT.
(pcf)

MATERIAL DESCRIPTION

ATTERBERG
LIMITS

PLASTICITY
INDEX

0

AT TIME OF EXCAVATION --SAMPLE TYPE
NUMBER

DEPTH
(ft)
GRAPHIC
LOG

NOTES

ELEVATION

FILL: SILTY SAND WITH GRAVEL (SM), loose, slightly moist, with
construction debris, red.
SANDSTONE weathered to GRAVELLY SILTY SAND (SM), very
soft rock, clear 1 to 3 inch thick layers, dips at 30 degrees, red and
dark red.
SANDSTONE, soft, similar to above, but not weathered.
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REFUSAL on sandstone bedrock.
Bottom of test pit at 3.0 feet.

Landmark Testing & Engineering
795 East Factory Drive
St. George, UT 84790
Telephone: 435-986-0566
Fax: 435-986-0568

PROJECT NAME Page Public Works Facility
CLIENT Johnson Walzer Architects
PROJECT NUMBER 21225
PROJECT LOCATION Page, Arizona

Figure No. 4

UNIFIED SOIL CLASSIFICATION SYSTEM
GW

Well graded gravels or gravel-sand mixtures little or no fines.

GP

Poorly graded gravels or gravel-sand mixtures little or no fines.

GM

Silty gravels, gravel-sand-silt mixtures

GC

Clayey gravels, gravel-sand-clay mixtures

SW

Well graded sands or gravelly sand mixtures little or no fines.

SP

Poorly graded sands or gravelly sand mixtures little or no fines.

SM

Silty sands, sand-silt mixtures

SC

Clayey sands, sand-clay mixtures

ML

Inorganic silts and very fine sands, rock flour, silty fine sands
or clayey silts with slight plasticity

CL

Inorganic clays of low to medium plasticity, gravelly clays,
sandy clays, silty clays, lean clays.

OL

Organic silts and organic silty clays of low plasticity

MH

Inorganic silts, micaceous of diatomaceous fine sand or silty
soils, elastic silts

CH

Inorganic clays of high plasticity, fat clays

OH

Organic clays of medium to high plasticity, organic silty clays,
organic silts

PT

Peat and other highly organic soils

SAMPLES

4.76 to 2.00

No. 10 to No. 40

2.00 to 0.42

No. 40 to No. 200

0.420 to 0.074

SILT & CLAY
US CS

S u m

m

a r y

Below No. 200

Below 0.074

Landmark Testing & Engineering
795 East Factory Drive
St. George, UT 84790
Telephone: 435-986-0566
Fax: 435-986-0568

Bucket Sample

60

in
e

4.76 to 0.074

No. 4 to No. 10

"L

No. 4 to No. 200

Auger Cuttings

ine

19.1 to 4.76

"L

3/4" to No. 4

"U

76.2 to 19.1

OH

3" to 3/4"

Bag Sample

or

76.2 to 4.76

CH

3" to No. 4

OL

305 to 76.2

MH or OH

or

12" to 3"

Block Sample

CL

Above 305

50

Above 12"

40

BOULDERS
COBBLES
GRAVEL
Coarse
Fine
SAND
Coarse
Medium
Fine

Relatively
Undisturbed Sample

30

Grain Size in
Millimeters

20

U.S. Standard
Sieve Size

Plasticity Index

CLASSIFICATION

PLASTICITY CURVE

10

Range of Grain Size

Core

CL-ML

ML or OL

0

GRAIN SIZE CHART

"A

HIGHLY ORGANIC SOILS

TYPICAL NAMES

No Recovery

0

16

SILTS
&
CLAYS
Liquid Limit
< 50

SANDS
More than 1/2 of
coarse fraction
< No.4 sieve size

GRAVELS
More than 1/2 of
coarse fraction
> No.4 sieve size

SYMBOLS

SILTS
&
CLAYS
Liquid Limit
> 50

FINE-GRAINED SOILS
(Less than 50% of soil
Retained on
No. 200 sieve size)
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COARSE-GRAINED SOILS
(More than 50% of soil
Retained on
No. 200 sieve size)

MAJOR DIVISIONS

10

20

30

40

50

60

70

80

90

100 110

Liquid Limit
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CLIENT Johnson Walzer Architects
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Figure No. 5

SOIL CLASS. / PROCTOR REPORT

Client: Johnson Walzer Associates, LLC

Date of Report: 3/24/2021

17 North San Francisco Street, Suite 3A

Reviewed By: Z. Girsberger

Flagstaff, AZ 86001

Lab#: 21SG1368

Project: City of Page Public Works Facility

Project #: 21225

Location: Page

Sampled By: J. Anderson

Type of Sample:

Tested By: J. Wells

Light Brown Sandstone

Location of Sample: Test Pit 1

50 mm

2"
1-1/2"

25 mm
19 mm

1"
3/4"

12.5 mm

1/2"

9.5 mm

3/8"

4.75 mm

#4

2.36 mm

#8

2.00 mm

#10

1.18 mm

#16

125

600 µm
425 µm

#30
#40

124

300 µm

#50

123

150 µm
75 µm

#100
#200

122

Result

Specification Test Standard

NP

ASTM D 4318

NP

ASTM D 4318
ASTM D 2487

AASHTO Classification System
Moisture Density Maximum Dry Density
Relationship
Optimum Moisture

AASHTO M145
ASTM D 1557

125.3 Lbs/ft3
10.1 %

Method C

Moisture Density Relationship
127

pcf

126

121

Proctor Data

120

Hammer Weight:

10 pounds

Hammer Drop:

18 inches

119

Number of Layers:

5 layers

118

Blows per Layer:

56 blows

117

0.075

% Oversized:

4.7

Oversize Sp. G.:

N/A

ZAV Sp. G.:

2.61

Test Performed on
Material Passing:

Test

Date: 3/16/2021

Unified Classification System

37.5 mm

Mold Size (cu. Ft.):

Date: 3/23/2021

Authorized By: Client

Sieve Analysis, ASTM C136 & C117
% Passing
Sieve Size
Specification
Cumulative
Liquid Limit
150 mm
6"
Plasticity Index
75 mm
3"

Date: 3/16/2021

3/4 in.Sieve

7

8

9

10

11

12

13

14

15

% Moisture

Point

1

2

3

4

% Moisture

7.6

9.5

11.6

13.9

Dry Density

119.8

125.1

123.9

118.3

5

6
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CALIFORNIA BEARING RATIO

Client: Johnson Walzer Associates, LLC

Date of Report: 3/30/2021

17 North San Francisco Street, Suite 3A

Reviewed By: Z. Girsberger

Flagstaff, AZ 86001
Project:

Lab#: 21SG1368
Project #: 21225

City of Page Public Works Facility

Location: Page
Type of Sample:

Sampled By: J. Anderson
Tested By: J. Wells

Light Brown Sandstone

Location of Sample: Test Pit 1

Authorized By: Client

SOIL DATA
Max. Dry Density:
Optimum Moisture:
Test Standard
% +3/4" Replaced

Date: 3/16/2021
Date: 3/25/2021
Date: 3/16/2021

CALIFORNIA BEARING RATIO, ASTM D 1883
125.3

<

10.1
ASTM D 1557

<

4.7

<

CBR RESULTS

0.10 in. penetration:

37.7

0.20 in. penetration:

35.2

0.30 in. penetration:
0.40 in penetration:

31.4
Not Tested

0.50 in penetration:

Not Tested

MOLDED

% Moisture Before:
% Moisture After:

SOAKED

9.8
9.6

Average % Moisture:
Top 1" % Moisture:

17.1
17.1

Dry Density:

119.2

Dry Density:

118.6

% of Max. Density:

95.1

% of Max. Density:

94.6

# Blows / Lift:
Surcharge, lbs:

27 / 5
10

Percent Swell:
Linearity Correction:

0.5
0.034

Penetration Curve
700.0
600.0

Stress on Piston (psi)

500.0
400.0
300.0
200.0
100.0
0.0
0.000

0.100

0.200

0.300

0.400

0.500

Penetration Depth, In.
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